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All drawings located at the end of the document. 
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OPTIONS ANALYSIS REPORT 
for the 

ACCELERATED SLUDGE REMOVAL PROJECT 

1 .O INTRODUCTION AND BACKGROUND 

The Department of Energy (DOE) is negotiating an agreement with the Colorado 

Department of Health (CDH) and the Environmental Protection Agency (EPA) to accelerate 

closure of the Solar Evaporation Ponds (SEPs) at Rocky Flats Plant (RFP). This negotiation is 

proceeding during the informal phase of the formal Dispute Resolution process for the Operable 

Unit (OU) 4 Draft and Final Phase I Resource Conservation and Recovery Act (RCRA) Facility 

Investigation/Remedial Investigation (RFI/RI) Report Milestones. 

A major element of this accelerated closure is a decision to remove the remaining sludge 

from the SEPs in an expedited manner (removal to be completed at least by December 1995) and 

to store the removed sludge in containers. The sludge will be stored in containers until final 

processing and disposal activities are completed. 

The DOE directed EG&G to plan the actions required to accomplish pond sludge removal 

and containerize storage. The major planning elements include: 

1) 

2) 

3) 

4) 

Development of a streamlined Phase I Report schedule; 

Evaluation of options for pond sludge removal and containerization; 

Development of a design criteria package; and 

Development of a streamlined Interim Measures/lnterim Remedial Action (IM/IRA) 

schedule for pond closure. 

This report documents the efforts and conclusions associated with planning element 2, 

above: Evaluation of options for pond sludge removal and containerization. 

Two technical teams were established to evaluate options for pond sludge removal (the 

process option team), and pond sludge storage (the storage option team). The teams consisted 
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of individuals from EG&G, Halliburton NUS, and ICF Kaiser Engineers, with EG&G providing the 

team leaders. The pond sludge removal team and the pond sludge storage team convened 

activities on July 6, 1993 at a facility provided by EG&G. The teams co-located in the same 

facility in order to accommodate the exchange of information necessary to complete the analysis 

on an aggressive schedule. 

Both teams developed a "short list" of the most technically sound options on July 9,1993. 

The short lists were documented in the preliminary version of this report prepared on July 14, 

1993. The short listed options were further evaluated, factoring in cost and schedule 

considerations. The result of this evaluation was the definition of the preferred method for pond 

sludge removal and the preferred method for pond sludge storage. These methods are the 

technical starting points for development of the design criteria package and subsequent Title II 

design package for pond sludge removal and storage. 

All cost estimates and schedules are considered preliminary and will be further refined 

during the design criteria phase. 

1.1 REGULATORY SETTING 

Presented in this section is a discussion of regulatory matters related to the SEPs (Figure 

1 -l), the 750 Pad (Figure 1-2) and the 788 Clarifier. Information is presented on existing laws, 

regulations, and agreements; and certain proposed or draft regulations that have not yet been 

promulgated. While an attempt has been made to discuss and evaluate all pertinent regufations, 

detailed regulatory requirements are subject to interpretation and negotiation. 

The text includes references to the Code of Federal Regulations (CFR) and the Federal 

Register (FR) where appropriate. Federal Regulatory citations are provided where Colorado 
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regulations are equivalent to Federal regulations or where a Colorado agency has enforcement 

authority for Federal programs. 

Regulations governing the ponds, Clarifier, and 750 Storage Pad are complex and 

detailed. Any operation or activity proposed for these areas must be analyzed for compliance 

prior to implementation. Since Colorado is authorized to administer RCRA, the Colorado 

Hazardous Waste Regulations must be consulted to obtain accurate information on the 

requirements for the Rocky Flats Plant. Design criteria must include appropriate regulatory 

constraints. 

1 .I .1 Solar Evaporation Ponds 

The following section provides a detailed overview of the Solar Evaporation Pond 

Regulatory Status. 

1.1.1.1 Overview of Solar Evaporation Pond Reaulatow Status 

In this report, the Solar Evaporation Ponds are considered to be separate RCRA interim 

Status units consisting of C Pond as a unit, the B Consolidated Pond as a unit, the A Pond as 

a unit, and the Clarifier as a unit. The units are undergoing site characterizations and, potentially, 

remediation activities in response to both RCRA "closure" and Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) requirements. A RCRA Part A Permit 

promulgates interim status for the SEPs. The first regulatory document that addressed closure 

and remediation of the SEPs was the Compliance Agreement (CA) signed on July 31, 1986 by 

the EPA, CDH, and DOE. The SEPs were also the subject of a 1989 Agreement in Principle (AIP) 

signed by the Governor of the State of Colorado and by the Secretary of the DOE. The AIP 
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required that all sludge be removed from the SEPs, as well as shipping all pondcrete off-site, by 

October 1991. It has not been possible for RFP to comply with the schedule for sludge removal 

and pondcrete shipment identified in the AIP. 

In January 1991, the CA and the documents required by it were superseded by the 

Interagency Agreement (IAG) signed by the EPA, CDH, and DOE. The IAG creates a unique 

blending of RCRA and CERCLA requirements. For interim status closure units outside the 

buildings, the IAG required that the site characterization work be broken up into two phases. 

Phase I characterizes soils and sources of contamination and determines the risk associated with 

the source of contamination at each interim status closure unit external to buildings. Following 

these Phase I characterization activities, an IM/IRA decision document is to be prepared in 

accordance with Paragraphs 15 and 150 of the IAG. The IM/IRA decision provides the 

information necessary to recommend an alternative consistent with the CDH closure regulations 

and address cleanup of all hazardous substance source areas with risk levels greater than 10" 

measured at the source. Phase II site characterization and remediation activities address ground 

water contamination at these interim status closure units outside of buildings. 

Closure activities at the SEPs have been ongoing since approximately August 1985 when 

activities related to sludge removal and treatment began on a nearly full-time basis. Consistent 

with the desire to close the SEPs, and consistent with the terms of the 1986 CA, a RCRA interim 

status closure plan for the SEPs was submitted to the EPA and CDH in August 1986. A slightly 

revised RCRA interim status closure plan for the SEPs was submitted to the agencies in 

November 1986. An interim status closure plan, revised to address written and verbal comments 

received from CDH on the earlier closure plans, was submitted to the agencies on July 1, 1988. 

This final closure plan contained revisions in response to written and verbal comments from CDH 
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and EPA regarding a March 1987 closure plan. None of the closure plans were approved by the 

agencies. 

A 1992 IM/IRA addresses the design and construction of storage tanks and evaporators 

to store and treat contaminated groundwater collected in the SEP area, is currently ongoing, and 

is not the IM/IRA planned in the IAG for Phase I closure. This precursor IM/IRA was necessary 

to allow the IAG Phase I characterization to be completed. 

1.1.1.2 RCRA Part A Interim Status 

The Solar Ponds are two RCRA Part A, Interim Status, Units, containing both solid 

(sludge) and liquid (pond water). The ponds’ contents are RCRA F-Listed and characteristic 

wastes and must be handled as such throughout this project. No Part B Permit will be sought 

for the ponds since the impoundments are undergoing closure. No wastes may be introduced 

into any of the pond impoundments, no wastes may be removed and subsequently returned to 

the ponds, and waste may not be moved between C Pond and the A/B Ponds (though 

movement within C Pond or within the A/B Ponds is acceptable). No chemicals may be added 

to the ponds without the concurrence of the CDH, and no treatment can be initiated without 

obtaining a permit from the CDH. Domestic [Non-Land Disposal Restriction (LDR)] water may 

be added, and some evaporation enhancements are allowed. 

1.1.2 750 Pad 

The following section provides a detailed overview of the current and proposed changes 

to the 750 Pad regulatory status. 
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1.1.2.1 Overview of 750 Pad Requlatorv Status 

The 750 Pad is regulated under RCRA. The mechanisms for implementing these acts 

include the RFP RCRA Part A Application, the RCRA Part B Application, and the Interagency 

Agreement (IAG). In general, a RCRA Part A Application is a brief document which lists those 

hazardous waste treatment, storage, and disposal (TSD) facilities which are allowed to operate 

on an "interim status" basis. This interim status is intended as a temporary condition leading to 

either permanent TSD operation under a Part 6 Permit cor the cessation of operations under a 

"closure plan." 

The 750 Pad includes a RCRA Part A, Interim Status storage unit and a reprocessing area. 

A Part B Permit is being sought. Storage is allowed only for wastes described by the F and D 

EPA Waste Codes assigned to the pad. The Interim Status neglects ta specify storage of liquids, 

and therefore probably does not cover liquids. Storage of containers only is allowed, and 

relevant Interim Status requirements for container storage must be followed. It is anticipated that 

changes to the 750 Pad Interim Status and to the existing Part B Modification request will be 

necessary to complete this project. 

1.1.2.2 RCRA Part A Interim Status 

Hazardous waste is managed within several facilities at RFP. These facilities are referred 

to as RCRA "units." The mixed waste storage area on the 750 Pad is listed as RCRA Unit 25 in 

the AFP RCRA Part A Permit Application. Units in the RCXA Part A Permit are regulated under 

the Colorado Code of Regulations (CCR), 6 CCR 1007-3, Part 265 (Standards for Owners and 

Operators of Interim Status Hazardous Waste Treatment, Storage and Disposal Facilities). The 

waste management activities currently allowed on the 750 Pad, under Part 265, include Storage 

of pondcrete and saltcrete in containers with a volume not to exceed 14,000 cubic yards. A 
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change to interim status must be obtained to support accelerated sludge removal on the required 

schedule. Discussions with regulators have indicated that change in the Part A Permit Interim 

Status will be received for options favorably considered. 

1.1.2.3 RCRA Part 6 Permit 

On November 6, 1992, RFP requested that CDH include the 750 Pad in the RFP RCRA 

Part B Permit. Units in the RCRA Part B Permit are regulated under 6 CCR 1007-3, Part 264 

(Standards for Owners and Operators of Permitted Hmiardous Waste Treatment, Storage, and 

Disposal Facilities). The request indicates that "no liquicls" are to be stored on the Pad and the 

request must be revised and resubmitted to support sludge storage. Processing this type of 

permit modification currently requires at least a year from the date of submittal (Figures 1-3 and 

1-4); completion of this requested permit change is therefore not anticipated before November 

1994. Ultimately, completion of the RCRA Part B Permit will be required. 

Completion of the Part B Permit process is required for ongoing activities such as storage 

in tanks or any type of treatment activities. Upon definition of a minimum amount of design 

information, approximately 17 months should be allowed for RFP permit modification request 

preparation and subsequent CDH processing before these types of waste management activities 

could be conducted. Design and procurement coulcl be conducted concurrently with the 

process. 

1 .I .3 Clarifier 

The following section provides an overview of the Clarifier regulatory status. 
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Figure 1-3 
Generic RCRA Permit Modification Cycle 
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1.1.3.1 RCRA Part A Interim Status 

The clarifier is a RCRA Part A , Interim Status treatment unit associated with the NB-Pond 

wastes. A RCRA Part B Permit has been requested. Since the Clarifier is a tank, not a surface 

impoundment, waste may be added to the unit provided such waste is consistent with the 

treatment process described in the Interim Status. 

1.1.4 NEPA Requirements 

The National Environmental Policy Act (NEPA) requires that federal facilities consider the 

impact of their actions on human health and the environment. NEPA requirements are intended 

to ensure that reasonable alternative courses of action are identified and that the environmental 

consequences of proposed actions are investigated. NEPA requires that an Environmental 

Assessment (EA) be prepared for all activities that significantly impact the environment and that 

an Environmental Impact Statement (EIS) be published for all major Federal projects. At RFP, 

the SEPs are currently covered by the 1980 RFP EIS. DOE published its intent to prepare an EIS 

on the overall operations at RFP in the March 13, 1991 FR. The EIS will identify and assess 

potential impacts and present a full evaluation of the cumulative environmental impacts of all 

current operations and future actions, including proposed near-term environmental restoration 

activities, at RFP. 

In addition, an evaluation of the potential environmental impacts of individual projects or 

action at DOE facilities in accordance with DOE orders is conducted. For minor actions, the 

completion of an environmental checklist (EC) is usually sufficient to establish that the adon  is 

covered by a categorical exclusion (CX) and no further NEPA documentation is required. For 

actions that have a greater potential for environmental impact, either an EA or an EIS will be 
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completed. The decision to prepare an EIS rather than an EA is generally based upon the extent 

of the impacts and the degree of public interest. 

NEPA requirements for the Environmental Restoration (ER) Program are met by 

conducting an EA for OUs that may require remedial action and integration of these EAs with the 

new facility EIS, which has been initiated by DOE. The WFinding of No Significant Impact 

(FONSI) for the original pondcrete plan may need to be modified. The options outlined in this 

document may require the insertion of a storage-of-sludge step not previously considered in the 

original WFONSI. A review of the presented options will be needed to determine if these 

options change the environmental or human health impacts. If the options do not cause changes 

in the impacts, the NEPA requirements are satisfied. If the options do cause changes in the 

environmental or human health impacts, the WFONSI must be revised as appropriate. 

Final 7/26/93 13 



1 
I 
I 
I 
I 
I 
a 
P 
I 
I 
i 
1 
I 
I 
1 
I 
I 
I 
I 

2.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

As part of the accelerated closure of the Solar Evaporation Ponds at Rocky Flats, a 

project was initiated to develop a plan for the expedited removal and on-site containerization 

storage of the remaining contents in the ponds. Two technical teams were established to 

evaluate the options for the removal and storage of the pond contents and develop the 

recommended plan: 

0 Process Options Team 

0 Storage Options Team 

Each team developed separate short lists of the most technically sound options. The 

short listed options were further evaluated, factoring in technical, operational, cost, and schedule 

considerations. The evaluation criteria for pond contents removal are listed in Table 2-1 and for 

pond storage in Table 2-2. The teams then screened the options using the rating criteria. The 

results of applying the rating criteria to each of the removal options are summarized as a matrix 

in Table 2-3 and in Table 2-4 for the storage options. The recommended options for pond 

sludge removal are shown in Table 2-5 below: 

TABLE 2-5 

Process Options Recommendation 
Waste Source Options 

B Consolidated Pond 1.0 Pump Everything to Interim Storage 
(without volume reduction) 

207C Pond 2.0 Pump Everything to Interim Storage 
After Composition Adjustment 

Clarifier 3.0 Pump Everything to Interim Storage by 
Adding Transport Water 

Recommended pond sludge storage options are shown in Table 2-6. 
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Table 2-1 
Rating Criteria for Process Options 

RATING CRITERXA (Assigned Maximum Point Value)* 

Schedule Difficulty (50) Extent to which the alternative will 
have difficulty meeting the schedule 
constraint (December 199s). 

Probability of exceeding the available 
funding . 
The number of process units and their 
interrelations likely to increase 
probability of difficulty in start up 
and/or operations. 

Potential for regulating issues 
requiring schedule or funding 
difficulties, 

Engineering Requirements (40) Engineering o r  designs required for 
installation. 

Health and Safety (30) I The extent of engineering required to 
meet specific H&S requirements. 

The amount of storage capacity required 
for the 10 year period (interim 
storage). 

Estimate of time required to specify, 
purchase/rent/lease, and deliver to 
site. 

Mobilize - Demobilize (10) Requirements for bringing together 
resources for initiating the project 
and the dispersement of resources at 
the end of the project (personnel and 
equipment ) . 
The extent of maintenance that will be 
required during the reclaim and 
transport operations. 

(containers, equipment, tools, etc.) 
Secondary Waste (10) The quantity of non-process materials 

* High score is a better attribute. These relative scores were determined 
as team consensus values following evaluation and discussion of the 
importance of each criterion as it pertains to the objectives of this 
project. 
is a critical issue; whereas, anticipated maintenance will be a minor 
issue because of tije short duration of process operations. 

For example, the schedule for meeting the 1995 completion date 
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TABLE 2-2 
Rating Criteria for Storage Options 

Criteria Definition Base Case Definitions 

Heated Real Estate 

Chemical Resistance 

Ease of Sludge 
Removal 

Hazards Analysis/SAR 

Ease of 
Sam pling/lnspection 
NEPA Requirements 

Maintenance 

Emergen7 Uquid 
Removal/ epair 

Susceptibility to 
Operator error 

Secondary Waste 
Stream 

Decant Capabilities 

Decontamination and 
Decommissioning 
Permitting 

Construction 

Design 

The land space required to 
store the waste. Heating 
capabilities are required. 
The ability to contain C Pond 
contents. Materials of 
construction are a concern for 
C Pond contents 

The capability to have the 
contents removed for final 
future treatment. 
The ease of hazards analysis. 

The proficiency of container 
inspection 
NEPA requirements for the 
containers 
The general upkeep of the 
containers. 
The ability to transfer material 
from container for repairs. 

The potential for operator errors 
based on number of operations 
involving containers. 
The amount of waste created 
during setup and operations. 

The ability to remove liquied 
from the container. 
The ability to decontaminate 
and dispose of container. 
The ability to permit operation 
per RCRA requirements. 

The amount of construction 
required for proposed option. 
The amount of design involved 

Adequate heated storage 
space on the 750 Pad 

The base case is a 
combination of chemical- 
resistant and non 
chemical-resistant 
containers. 
Moderate difficulties in 
removing sludge. 

Minor modifications to 
the SAR. 
Mid-range quantity of 
containers. 
Minor modifications to 
NEPA document. 
Minor container upkeep. 

Moderate difficulties 
transferring materials and 
making repairs. 
A moderate amount of 
associated operator 
activities. 
A moderate amount of 
secondary waste is 
created. 
Moderate amount of 
difficulties in decanting. 
Moderate difficulty for D 
& D. 
Moderate modifications 
to the existing RCRA 
permit 
Minor amount of on-site 
construction involved. 
Minor amount of design 
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TABLE 2-6 

Storage Options Short List 

Waste Source Options 

B Consolidated Pond 2 Mobile FRAC Tanks with External 
and Clarifier Secondary Containment 

C Pond 3 Roll-Offs, Open Top Containers with 
HDPE Liner 

These recommendations are the technical starting points for development of the design 

criteria package and subsequent Title II design package for pond sludge removal and storage. 

2.1 CONCLUSIONS 

The recommended processes for pond sludge removal and transfer to interim storage are 

identified in Section 4.3.4. These recommendations are: 

0 A/B Pond Sludge - Option 1 : Pump Everything to Interim Storage; 

C Pond Sludge - Option 2: Pump Everything to Interim Storage After Composition 

Adjustment; and 

0 Clarifier Sludge - Option 3: Punp Eveqdhing ?n !nterim Storage by Adding 

Transport Water. 

The recommended sludge storage options are identified in Section 5.3.4. The 

recommended option for pond sludge storage is a combination of Options 2 and 3: 

A/B Pond and Clarifier Sludge - Mobile FRAC Tanks Located in Tent 6, Using 

External Secondary Containment, and 
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0 C Pond Sludge - High Density Polyethylene (HDPE)-Lined Roll-Off Containers 

Stored in Tents 3, 4, and 6 (Figure 2-1). 

The combination of pond sludge removal and storage options provides a technically 

feasible approach for providing 10-year interim storage of pond sludge. In addition, sludge 

removal from the ponds can be accomplished prior to December 1995. The estimated cost for 

accomplishing sludge removal and storage is $6,000,000 (Appendices 6A and 66). 

The following table summarizes these recommendations: 

~~ ~~ 

C Pond: Option 2: Pump Everything to Interim $1,224,106 Before 12/95 
Storage After Composition Adjustment 

Clarifier: Option 3: Pump Everything to Interim $471,832 Before 12/95 
Storage by Adding Transport Water 

I 

l Recsmmended Option for Storage $3,120,274 Before 12/95 

TOTAL $6,120,005 Before 12/95 

TABLE 2-7 

RECOMMENDATIONS 

6 Consolidated Ponds: Option 1: Pump Everything to 
Interim Storaae 

Recommended Pond Sludge Removal and Storage Options 

COST SCHEDULE 
(Projected 

removal date) 

$1,303,793 Before 12/95 

Elements of the transfer and storage proposals include the following: 

- Maximum use of existing process equipment for sludge transfer; 
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- Interim storage (1 0 years) in heated enclosures to prevent freezing and resultant 

Use of high capacity (18,900 gallon) Mobile FRAC Tanks for A/B Pond and 

container damage; 

- 

Clarifier sludge; 

- Use of HDPE-lined Roll-Off containers for C Pond sludge; and 

Secondary containment with leak detection capability. 

2.2 RECOMMENDATIONS 

Analyses of the recommended options has identified technically viable methodology for 

accomplishing pond sludge removal and storage by December 1995. It is recommended that 

the options suggested in this study be taken to the design criteria phase of technical definition. 

The design criteria package will refine the equipment, cost estimates, and schedules presented 

in this report, and potentially reduce the total cost of the project, as follows: 

- Reduction of the number of sludge containers required for storage accomplished 

by decanting excess water; and 

- The current cost estimate contingency will be reduced by refining the level of 

definition of the process and storage arrangements. 

In addition, the design criteria package will address design requirements not evaluated 

in this study, including: 

- Evaluation of the need for a variance to DOE 6430.1A (Reference 12) seismic 

qualification requirements for process equipment and storage containers; 

- Evaluation of ventilation requirements for the storage containers and tents; 

Definition of leak detection requirements; - 
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- Definition of personnel access requirements for container inspection and 

maintenance; 

- Definition of decant techniques; and 

Potential disposal of decant water. - 
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3.0 TECHNICAL APPROACH 

The following sections discuss the waste characteristics and volume of the A/B Series 

Ponds, C Pond, and Clarifier materials and the methodology used to select and evaluate various 

options. 

3.1 WASTE CHARACTERISTICS OF POND MATERIAL 

Pond material is comprised of sludge and wastewater from any of five (5) SEPs (A, B- 

North, B-Center, B-South, and C) or from the clarifier at the 788 building. The SEPs were used 

to treat (by evaporation) the majority of RFP's aqueous waste products discharged from the 

Process Waste Treatment Plant. Physical and chemical characterizations of the pond material 

from each of the ponds and the clarifier were performed by Weston (Reference 1) in 1991 and 

again in 1991 and 1992 by Halliburton NUS ("US) (Reference 2). Reported characteristics from 

these reports and various other sited sources are presented in the sections that follow. Only 

those properties which apply to pumping and storage of the pond material are presented. 

Properties such as specific gravity, total dissolved solids, weight percent solids, and viscosity are 

needed for sizing pumps and pipelines. Chemical constituents and pH for determination of 

corrosivity and any other observed properties of the pond material such as solids settling, nature 

of the sludge, and temperature effects are necessary for the selection of storage options. 

A summary of the relative physical and chemical characterizations and pond material 

observations pertinent to this study are included in Section 3.1.1. The information is provided 

for the individual A and B Series Ponds prior to consolidation, C Pond, and Clarifier. 

In 1992, consolidation of Ponds A and B began. The contents of A Pond were emptied 

into the B Series Ponds and A Pond was declared clean and dry. The B-Center Pond was 

emptied into B-South Pond and is in the cleaning process. For the purposes of this study, plans 
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are to empty B-North into B-South Pond and once the sludge has settled, the excess water will 

be pumped from above the sludge layer to the 374 Building evaporator. When the accelerated 

reclamation of the ponds and clarifier begins, A Pond, B-North, and B-Center will be empty, and 

B-South Pond will contain the settled contents of the A and B Series Ponds. Section 3.1.2 

describes the physical and chemical characteristics of the pond material which is expected to 

be present in Pond B-South at the start of the accelerated pumping and storage project. 

3.1.1 Waste Characterization Prior to Consolidation 

As the consolidated waste from the A/B Ponds has not been characterized, data from the 

individual ponds must be examined before a reasonable estimate as to the characteristics of the 

combined ponds can be made. The following sections refer to data pertaining to the individual 

A/B Ponds as well as C Pond and Clarifier. 

3.1.1.1 Soecific Gravitv 

The specific gravity of the materials contained in the pond correlates the estimated volume 

to weight. As all estimates of pond contents are based on volumes, the specific gravity is 

required to calculate the weight of the dry sludge, the solution in the sludge, and the solution 

above the sludge. This information is necessary for any A/B Pond material volume reduction 

strategies. The information is also critical for the dilution of the C Pond sludge. Maximizing the 

salt solubility requires knowledge of the quantity of salt and water present. 

The specific gravity of the wet sludge can be calculated from the specific gravities of the 

dry solids and the solution contained within the dry solids, as well as the weight percent solids. 

The specific gravity of the wet sludge is critical to pump and line sizing as well as specification 
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of structure requirements. The following tables provide an indication of the relative dry solids and 

I 

TABLE 3-1 

SOURCE SPECIFIC GRAVITY OF DRY SOLIDS 

AVERAGE RANGE 

solution specific gravities. 

A POND 

8-NORTH 

B-CENTER 

2.1 95 2.03 - 2.39 

2.445 2.43 - 2.46 

1.840 1.80 - 1.93 

C POND 2.230 1.93 - 2.41 

II 6-SOUTH I 1.975 I 1.85 - 2.08 

1- CLARIFIER 2.73 Not Available 

TABLE 3-2 

I 

AVERAGE RANGE 

SPECJFJC GRAVITY OF SOLUTION CONTAINED 11 SOURCE I IN THE SLUDGE 

I 

The specific gravity of the solution above the sludge for all ponds and the Clarifier will 

vary due to evaporation and precipitation, and in the case of C Fond where the solution may be 
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I 
I 

AVERAGE 

saturated, the ambient temperature. The following tables provide an indication of the relative 

RANGE 

solution specific gravities. 

I 
1 
i 
I 
I 

1.316 - 1.348 

TABLE 3-4 

SPECIFIC GRAVITY OF C POND CRYSTAL LAYER 

(1 SOLUTION IN 
CRYSTALS II 1.407 1 1.402 - 1.418 

The values shown are from sampling events overseen by HNUS in 1991 and are reported 

in Reference 2. Due to sampling difficulties, the Clarifier values are based on solids taken from 

only the top of the sludge layer. The actual solids and solution specific gravities may be quite 

different. 

3.1.1.2 
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I 
I 

TABLE 3-5 

C Pond Slurry/Brine Viscosity 

Wt % TSS Wt % TDS Viscosity (cP) 

0 35 20 

0 27 16 

0 12 12 

1 
I 
1 
I 
I 

L 

1 
I 
I 
1 
1 
I 

Viscosity is used in pump calculations and line sizing and is a particularly important 

variable for defining the flow characteristic of cross-country pipelines for slurry suspensions. 

Viscosity data for C Pond shows that as the weight percent of total dissolved solids (TDS) 

increases the viscosity also increases. The table below is a summary of data presented in the 

process design criteria for C Pond (Reference 3). 

A linear correlation for viscosity of the brine versus TDS for the data available at 1 1.3 to 

1 1.6% Total Solution Solids (TSS) accurately predicts the slurry viscosity and indicates a slurry 

viscosity increase of 30.3 centipoise (cP) for every 1.0% increase in TSS (Reference 4). In 

addition, the slurry viscosity also increases as the % TSS increases. Thus, both variables (TDS 

and TSS) are important. 

Viscosity measurements of the A/B Pond material taken during the belt filter cake studies 

indicates that the sludge displayed fluid character only up to 12 weight (wt) % solids (Reference 

5) - 

3.1.1.3 Weiaht Percent Solids 

Final 7/26/93 28 



The weight percent solids in the sludge and crystals indicates the quantity of dry solids 

which are present in the sludge and crystal layers, respectively. 

In the case of the A and B Ponds this is an important variable because the solution above 

the sludge will be removed from the pond and pumped to the 374 Building. If the solution 

contained in the sludge could be decreased by natural gravity settling, thickening, or filtration, 

a decrease in the total volume of sludge to be stored would result. 

The volume of C Pond material to be stored is dependent primarily on the contained 

dissolved salts and not on the suspended solids in the sludge. The weight percent solids in the 

crystal layer is a necessary part in the total salt determination. 

The value shown for the weight percent solids in the Clarifier is based on a sample taken 

from the top of the sludge layer due to sampling constraints and difficulties. It is possible that 

the sludge at the bottom of the Clarifier could have a terminal weight percent solids as high as 

80%. Therefore, the overall weight percent solids in the clarifier could be as high as 60%. The 

following tables summarize weight percent solids information. 

TABLE 3-6 

I WEIGHT PERCENT SOLIDS IN SLUDGE 
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I 
TABLE 3-7 

WEIGHT PERCENT SOLIDS IN CRYSTAL LAYER 

I AVERAGE RANGE 
SOURCE 

~~ 

11 CRYSTALS I 56.00 % 51.2 % - 65.2 % II 

3.1.1.4 Particle Size Distribution of Sfudqe 

Particle size distribution data from sludge samples show that the majority of solids in A 

and B Ponds are less than 200 mesh. The majority of solids in the C Pond are larger than 10 

mesh. Table 3-8 is a summary of the particle size distribution data. 

TABLE 3-8 

Particle Size Distribution 

207A(1) 2078 207C Clarifier Screen Size 

+10 mesh 

-10 +200 

-200 mesh 

South North Center 

Weston "US I 
8.9 1.3 I 0.6 

~ 

7.9 3.0 89.8 0 

~~ 

21 .o 25.8 23.5 19.5 9.3 

79.0 68.6 77.6 0.9 65.3 

The values represent the amount of solids expressed in weight percent retained or passed 

through the screen sizes shown. A positive (+) sign in front of the mesh size indicates that the 
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solids were retained on that screen. A negative (-) sign indicates that the solids passed through 

that particular screen. The particle size data was taken from a Weston report (Reference 1). 

Additional data was provided by HNUS regarding B-North Pond (Reference 6). Particle size of 

the salt crystals in the C Pond will vary according to temperature. This characteristic is 

discussed in more detail in Section 3.1.1.7. 

Samples collected from the A/B Ponds in the summer months were consolidated, 

chlorinated, and wet sieved in the laboratory in preparation for a filtration study. The sludges 

exhibited a "gelatinous" nature, making them impossible to dewater. Upon subsequent testing 

in the laboratory with additional samples taken during early winter, this phenomenon was not 

observed. A possible explanation is that the sludge was sieved through a -325 mesh screen 

thereby changing its physical characteristics. Another likely explanation is that the characteristics 

of the B Pond wastes may vary significantly with the seasons or change its characteristics over 

time. 

3.1.1.5 Total Dissolved Solids CTDS) and PH 

Total dissolved solids (TDS) is an indication of the amount of inorganic salts dissolved 

in the waste. During the winter months when temperatures were the coldest, the C Pond was 

comprised of distinct layers consisting of surface brine, extremely hard salt formations, mushy 

salts, and silt. During warmer weather some of the salt dissolved, thereby decreasing the 

thickness of the crystal layer. Salt solubility increases with increasing temperature facilitating this 

dissolution. The TDS of the C Pond material will be analyzed before pumping begins, thus 

assuring that enough of the salt layer has been dissolved to make pumping of the entire pond 

contents feasible. If necessary, additional water for dilution to ensure salt dissolution will be 

added. 
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TDS is also used to calculate the specific gravity of the C Pond brine which is used in 

pump calculations and line sizing (Reference 3). A TDS value of 45.8% or less is needed to 

assure that all the salts are dissolved for ease of pumping. Table 3-9 shows the TDS ranges in 

207A 207 

North Center South 

the water and sludge from ponds and the Clarifier (References 1 and 2). 

207C Clarifier 

TABLE 3-9 

water 

sludge 

Total Dissolved Solids and pH 

7600-7900 

480 

2700-3200 

160-220 

13000- 14000- 400,000- 46,000- 

16000 16000 51 0,000 68,000 

670-770 740-790 18,000- 4,600- 

24,000 5,400 

water 

sludge 

9.7-9.9 8.3-8.5 9.0-9.2 9.0-9.2 10.0-1 0.2 9.9-1 0.2 

8.9 7.3-7.7 9.1 -9.2 9.1 10.2-1 0.5 9.7-9.8 

Table 3-2 includes a list of the pH values for each pond and the Clarifier. pH values are 

used in the determination of the proper materials of construction. 
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3.1.1.6 Chemical Constituents 

An important factor to consider when determining the materials of construction for the 

transport and storage equipment is the corrosivity of the pond material, as the interim storage 

in containers may be required for up to 10 years. Information regarding the chemical 

constituents and ionic strength of the pond material, including cations and anions, is included 

in Appendix A. This information was provided to a corrosion engineer as the basis for 

determining the materials of construction and is presented here to support the conclusions of 

the corrosion engineer. 

In addition to corrosion, the chemical constituents present in a wastestream and the 

subsequent waste code designations are a deciding factor in the hazardous or non-hazardous 

nature of the wastestream. Since the pond material is considered hazardous, special handling 

procedures must be incorporated into its transport, for example, a double contained transport 

pipeline and secondary containments for the storage containers. Tables 2.1.8.1 and 2.1.8.2 from 

the Brown & Root Standard Process Data Specification (000-020-00-001) issued June 4,1992 are 

included in Appendix B. These tables summarize the positive detections of selected constituents 

present in Ponds A, 8-North, B-Center, 8-South, C, and the Clarifier which exceed the regulatory 

standards pertaining to LDR and/or Toxicity Characterization Leaching Procedure (TCLP) for 

pond water and pond sludge, respectively. The values in the shaded boxes exceed the LDR 

and/or the TCLP standard. 

3.1.1.7 Temperature Effects 

Data has shown that temperature has an effect on the pond material from C Pond. During 

the winter months when temperatures were the coldest, the C Pond was comprised of distinct 

layers consisting of surface brine, extremely hard salt formations, and mushy salts and silt. 
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During warmer weather some of the salt dissolves, thus decreasing the thickness of the crystal 

layer. This indicates that the salt solubility increases with increasing temperature. Based on this 

information, it is suggested that the C Pond be homogenized and emptied during the warmer 

summer months to take advantage of this higher salt solubility. Laboratory data indicates that 

the growth of salt crystals, which occurs during cold weather, also causes an increase in volume. 

This may have an effect on the storage containers. Since the C Pond will be emptied and placed 

into storage containers during warm weather it is expected that little or no salt crystals will be 

present. The growth of salt crystals may occur within the storage containers during the winter 

and some expansion of containerized material may occur. It is expected that the expansion will 

be minimal in heated enclosures, and if the maximum TDS limits are controlled. 

Viscosity also varies with temperature. At colder temperatures the salt crystals precipitate 

out of solution thus causing a decrease in TDS but an increase in TSS. As was shown in Section 

3.1.1 -2, change in viscosity results in a change in pumping characteristics. 

3.1.1.8 Settlina Data 

Solids contained in chlorinated and unchlorinated samples from the A and B Ponds were 

not readily settled out. The addition of a polymer is required for thickening to occur at a 

reasonable rate. Successful coagulants were found to be very high charge cationic, high 

molecular weight polymers (Reference 7). Settling rates were increased from four to ten times 

the appropriate flocculants. 

3.1 .I .9 Chlorination 

Chlorination is not currently planned during the accelerated pumping and storage project. 

Chlorination is a requirement for final stabilized waste for pathogen treatment to meet Waste 
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Acceptance Criteria and not required for continued interim storage. However, it should be noted 

that chlorination may play a role in settling. Laboratory testing by HNUS showed that pond 

sludge (AB) treated with high dosages of calcium hypochlorite [5900 to 16,700 milligrams/liter 

(mg/L)] settled at a faster rate than pond sludge that was not chlorinated (Reference 7). 

3.1.1.1 0 Waste Codes 

Since the pond sludges are a mixed waste, storage of the pond material will require 

compliance with Federal and State regulations that apply to the storage and disposal of 

hazardous waste. Tables 2.1.9.1 and 2.1.9.2 from the Brown & Root Standard Process Data 

Sheets issued June 4, 1992 are included in Appendix C. These tables summarize the LDR 

treatment standards which would apply to the pond waters and the pond sludges, respectively. 

The treatment standards are listed under the corresponding waste code(s) for each constituent. 

3.1.2 Physical & Chemical Description After Consolidation 

A and B Ponds will be consolidated in B-South. No consolidation of Clarifier or C Pond 

materials will occur. As discussed in Section 3.1.1.7, the physical characteristics of C Pond 

materials can change depending upon ambient conditions as well as saturation conditions within 

the pond (affected by dilution with rainwater). The following sections discuss the physical 

characteristics of the ponds and clarifier expected during the accelerated pumping and storage 

project. 

3.1.2.1 ExDected Phvsical Data for Consolidated 6-South 

The physical and chemical characteristics of A and B Ponds materials, as shown in 

Section 3.1.1, are similar. Therefore, the combined contents of the A and B Ponds in Pond B- 
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South should be similar. The following list is an estimate of the physical properties of the N B  

Ponds combined slurry, The information was taken from the Brown & Root Material Balances, 

(Reference 8). 

A/B Slurrv Data: 

Specific Gravity 1.01 3-1.1 32 (Range) 
% Solids 0-20 wt % (Range) 

Viscosity 20 CP (estimated @ 3% solids) 
105 CP (@ 10% solids) 

PH 7-1 0 (Range) 

A/B Solids Data: 

Specific Gravity 2.095 

3.1.2.2 Expected Phvsical Data for C Pond 

The following C Pond slurry information was taken from Brown 81 Root Material Balances 

(Reference 9). 

C Pond Slurrv Data: 

Specific Gravity 1.040-1.308 (Range) 
% Solids 1-1 1.4 wt % (Range) 
PH 10.0-1 0.5 (Range) 
Viscosity 50 CP (basis for design) 

C Pond Solids Data (Salt Crvstals plus Silt Solids): 

Specific Gravity 2.1 2 (nominal) 
Particle Size: -10 mesh (100% passing) 

-400 mesh (max 80% passing) 

3.1.2.3 Expected Phvsical Data for the Clarifier 

The following Clarifier slurry information was taken from Brown & Root Material Balances. 

(Reference 9). 
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Clarifier Slurrv Data: 

Specific Gravity 
% Solids 
PH 
Viscosity 

1.281 
36 wt% (nominal) 

50 CP (basis for design) 
10-1 0.5 

Clarifier Solids Data: 

Specific Gravity 2.1 67 
Particle Size -10 mesh (100% passing) 

3.1.3 Corrosion Considerations 

Based on a preliminary review of the chemical analyses performed for the Halliburton NUS 

Characterization Study and a required 1 0-year lifespan, the following materials seem to be 

acceptable for storage containers of the B Consolidated Ponds, the C Pond, and the Clarifier: 

0 

0 

Suitably lined on the interior and coated on the exterior carbon steel; 

Suitably lined on the interior and coated on the exterior stainless steel; 

0 Thick walled polypropylene; and/or 

0 

Additional information on the linings, coatings and, resins are contained in the draft copy 

Vinyl ester resin laminated fiberglass. 

of the corrosion engineers report attached in Appendix D. 

3.2 WASTE VOLUME DETERMINATION 

The total storage volumes for the pond material are estimated based on the following 

options: 

ODtion A - Store all material including wash waters: 

AJB Ponds 
C Pond 
Clarifier 
TOTAL 

350,000 gallons 
456,000 gallons 
90,000 aallons 
896,000 gallons 
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Option 6 - Decant excess water from A/B ponds and Clarifier materials: 

A/B Ponds 
C Pond 

230,000 gallons 
456,000 gallons 

15,000 aallons 

TOTAL 701,000 gallons 

Option C - Dewater N B  Sludge and added waters to 20 wt% solids using the 
Rotary Screen Thickener: 

NB  Ponds 
C Pond 
Clarifier 
TOTAL 

169,000 gallons 
456,000 gallons 
15,000 aallons 

640,000 gallons 

ODtion D - 

NB  Ponds 65,000 gallons 
C Pond 456,000 gallons 
Clarifier 15,000 qallons 
TOTAL 536,000 gallons 

Filter NB  Sludge and added waters to 40 wt % solids using a filter 
press: 

All processing options discussed in Section 4.2 assume that the volume of material 

received from the ponds are those of Option A above. The volumes to be stored for Options B, 

C, and D, above, result from a dewatering technique or treatment of the sludge to treat the obtain 

stated. These volumes are based on the following best estimates. 

3.2.1 B Consolidated Pond Volume 

When the sludge contained in the A and B Series Ponds Is cense!id&?d Ir?ta i!! fhF? f3- 

South, the pond is estimated to contain the following: 
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TABLE 3-10 

The storage volume estimates are based on the following values: 

ODtion A - Sludqe, Water to Slurw, and Wash Water 

Sludge 228,800 gallons 
Water Cover (3) 75,000 gallons 
Wash Water 
Total 

44.000 qallons 
347,800 gallons - 350,000 aallons 

ODtion B - Same as Option A Except Decant All Excess Water 

Sludae 
Total 

228,800 qallons 
228,800 gallons - 230,000 aallons 

ODtion C - Dewater Sludae and Added Waters to 20 wt% 

Sludge (starting) 228,800 gallons 
Solution removed 59,900 qallons 
Total 168,900 gallons 3, 169,000 gallons 

Option D values are based on filtering the material to a higher weight percent solids using 

a filter press. 
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ODtion D - Filter Sludae and Added Waters to 40 wt% 

Sludge (starting) 228,800 gallons 
Solution removed 165,400 aallons 
Total 63,400 gallons 4 65.000 aallons 

The supporting calculations for these estimates are attached in Appendix E. 

3.2.2 C Pond Volume 

On September 10, 1992, when the last depth sampling was performed, the C Pond 

contained the following: 

TABLE 3-1 1 

C Pond Volume 

BEST ESTIMATE MINIMUM MAXIMUM 

DRY SOLIDS, LB. 350,200 226,000 455’1 00 

DRY SALT, LE. 2,105,800 2,013,400 2,250,000 

WATER, LE. 2,332,100 2,429,900 2,250,000 

TOTAL, LB. 4,788,100 4,669,300 4,931,400 

Based on these values the quantity of water required to dissolve the precipitated salt can 

be calculated, resulting in the total pond volume storage volume required. 

Final 7/26/93 40 



The best estimate of 455,700 gallons is rounded up to 456,000 gallons and is based on 

a salt concentration of 45.8% wt %. 

The supporting calculations for these estimates are attached in Appendix F. 

3.2.3 Clarifier Volume 

On May 20, 1992, the sludge depth in the Clarifier was measured. As the material bad 

most likely already reached its terminal density in the many years that it bas been in place, the 

measured values should still be reliable: 

Clarifier Sludge Volume 1 1,900 gallons - 15,000 gallons 

As the sludge in the Clarifier has likely attained it’s terminal density, and based on the 

assumption that the Clarifier rake shear pin sheared due to solids in the Clarifier, it may take 
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several thousand gallons of water to make the sludge pumpable, followed by sufficient water to 

flush the Clarifier. 

Clarifier Sludge Volume 15,000 gallons 

Slurw and Wash Water 75,000 gallons 

Total Volume to be Stored 90,000 gallons 

The supporting calculations for these estimates are attached in Appendix G. 

3.3 STUDY METHODOLOGY 

This document utilizes the guidance of the EPA Feasibility Guidance Document, dated 

September 1985 (Reference 11). The EPA document provides a structure for identifying, 

evaluating, and selecting alternatives for evaluation (Figure 3-1). The feasibility study process 

begins with the development of specific alternatives for a long list. These alternatives are then 

screened for their technical applicability with specific and appropriate categories. Alternatives 

that pass the screening process become a short list of alternatives and undergo detailed 

analyses to provide information for selecting the alternative that is cost-effective and meets the 

draft schedule. The detailed analysis also encompasses engineering, scheduling, and budgetary 

constraints. The engineering analysis evaluates constructibility and reliability. The scheduling 

analysis evaluates practicality to meet the scheduling limitations. The budgetary analysis 

examines capital and operation costs and involves present worth analysis. Upon completion of 

the detailed analysis it is the purpose of this document to provide an alternative that will meet 

the provided limitations of engineering, scheduling, and budget. 
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4.0 PROCESS OPTIONS 

4.1 PROCESS OPTIONS METHODOLOGY 

Team members for this analysis were selected based on previous Solar Evaporation Pond 

project experience, which for most members was in excess of two years association with the 

project. Development of the process options commenced with review and specification of the 

key characteristics of the individual wastestreams and their impact on the reclaim and transport 

of the waste. The team members toured the pond area to familiarize themselves with current 

status and to review the current efforts to consolidate the B Series Ponds and the relevant 

lessons learned. The current volumes of the waste streams were calculated based on the most 

recent observations, laboratory data or sludge density and other relevant data. A number of 

process options to achieve the project goals were developed, ranging from simple pumping of 

all the sludge to containers on the 750 Pad to options which would reduce the volume of waste 

requiring pad storage. These volume reduction strategies could be done either at the pond or 

at the storage pad. 

After development of rudimentary options, Health and Safety, Radiological Engineering, 

and Traffic and Operations personnel were briefed and input from their respective disciplines 

solicited. A refined list of potential process options were developed for further review. These 

options are presented Figures 4-1 through 4-9, the Process Logic Diagrams (PLDS). The 

following sections discuss the requirements identified by the team as the fundamental 

considerations for further development of these options. 

4.1.1 Volumes and Key Characteristics of the Pond Wastes 

Volumes and key characteristics of the pond wastes are as follows: 
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Figure 4-1 
B Pond - Pump Everything to Interim Storage 

OPTION 1 . 0  

I B l  

SCORE = 300 

1. RECLAIM 

2 .  PUMP (TRANSPORT) 

3. TRASHREMOVAL 

4.  WASB DOWN 
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Figure 4-2 
B Pond - Options to Reduce Volume 

Prior to Interim Storage 

2a. WATER (TO 374)  

2b. SLUDGE (TOPAD) 
I 

OPTION 4 

INCLUDES: 
230K SLUDGE 
70K WATER COVER 
SOX WASH (PROCESS WATER) 

I 
1 
1 1  1 1. RECLAIM 

2 .  SEPARATE AND TRANSPORT II 

I 
i 
I 
I 
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1. RECLAIM AT POND 

2.  TRANSPORT TO PAD 

3.  TRASHREMOVAL ( r n P r n 1  

4 .  WASH DOWN (IN POND) 

5 .  REDUCE VOLUME 
I 

SETTLING THICKENER 

6. TRANSPORT 

6a. WATER (TO 374)  
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Figure 4-3 
B Pond - Options to Reduce Volume 

While in interim Storage 

TWWSPORT 
To 
PAD 

OPTION 7 

SAME AS 
CASE 1 

I B l  

7 . 1  7.2 7 .3  
GRAVITY ROTARYSCREEN FILTER 
SETTLING TBf- 

SCORE = 7 . 1  (287) 

7 .2  (191) 

1. TEMOORARY SmRAGE 
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Figure 4 4  
C Pond - Pump Everything to Interim Storage 

OPTION 2.0 

I 4  
INCLUDES: 

350K IN POND (BRINE + SILT) 
50K DILUTION (PROCESS WATER) 

SCORE = 300 50K WASH DOWN (PROCESS WATER) 

I 
I 

1. RECLAIM 

la. DISSOLVE SALT 

lb. W S T  COMPOSITION 

20 PUMP (TRANSPORT) 
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Figure 4-5 
C Pond - Reduce Volume During Interim Storage 

Using Gravity Settling at the Fad 

OPTION 5 

I c l  
INCLUDES : 

350 K IN POND (BRINE + SILT) 
50 K DILUTION (PROCESS WATER) 
50 K WASH DOWN (E’ROCESS WATER) SCORE = r 32 

I 

1. DRYER 

REJECTED 

- COST 

- TIME 

2 .  DRYER 

l-twmmm 
- COST 

- TIME 
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Figure 4-6 
C Pond - Option to Reduce Volume 

While in Interim Storage 

INCLUDES: 

OPTION 8 

TRANSPORT 
To 
PAD 

DURING T m R A R Y  
STORAGE 

, 
SAME AS 
CASE 2 

10 TEMPORARY STORAGE 

2.  RECLAIM FROM TEMPORARY CONTAINERS 

3. REDUCE VOLUME 

- WATER (TO 374) 

- CONSOLIDATE SLURRY 

5. WASH DOWN (CONTAINER) 

- DISPOSAL 

- REUSE 
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Figure 4-7 
Clarifier - Option to Pump Everything to Interim Storage 

OPTION 3.0 

INCLUDES: 
12 K SLUDGE (IN CLARIFIER) 
78 K WASH & TRANSPORT WATER 

SCORE = 300 
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1. RECLAIM 

la. LANCE 

lb. ADD TRANSPORT WATER 

2. PUMP (TRANSPORT) 

3. TRASBREMOVAL 

4. WASHDOWN 
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Figure 4-8 
Clarifier - Option to Reduce Volume 

Prior to Interim Storage 

OPTION 6 

l 2 K  SLUDGE (W 
78K WASH & TRANSP-T WATER 

' CI 
' W  I/ REJECTED 

- LACK OF SPACE 

- TRAElSPORTATION 
P 

SCORE = 6 . 1  (283) 

6.2 (186) 

6.3 (83) 

1. RECLAIM AT CLARIF. 

2. TRANSPORT TO PAD 

5. REDUCE VOLUME 
I 

6. TRANSPORT 

6.b SLUDGE (ON PAD) 
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Figure 4-9 
Clarifier - Options to Reduce Volume 

while in Interim Storage 

OPTION 9 

FbK;rl;UDE8: 

DURING TEMPORARY 
STORAGE 

1 

TR?LNSPORT 
To 
PAD 

SAME AS 
CASE 3 

3. REDUCE VOLUME 

SCORE = 9.0 (283) 

3 
4 s  TRANSPORT 

--WmER (To 374) 

- - COefsoLIDATE SLURRY 
5. WASH DOWN (-1 

6. C- 

- DISPOSAL 
- REUSE 
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-6 Consolidated Pond: Contains a total waste volume of 350,000 gallons, including 

230,000 gallons of sludge contained in the pond plus reclaim water and pond washdown water. 

A requirement for disinfecting the reclaimed contents to prevent biological degradation and 

resultant gas evolution in storage was considered to be the same for all storage options. 

Ventilation requirements will be included in the detailed design development. The contents of 

this pond will freeze around 32" Fahrenheit (F). Other concerns include settling velocity, and the 

potential for encountering a gelatinous phase which will hinder volume reduction and increase 

pumping difficulties. 

-C Pond: Contains a total waste volume of 456,000 gallons, including 412,000 gallons 

pond waste at 45.8% TDS plus 44,000 gallons wash water. The existing solid salt crystals will 

be removed form the pond by dissolving, if possible, in lieu of a crystal mining type operations 

likely to damage the existing liners. At a pH of 10.5 and high ionic concentrations, materials of 

construction may be an issue for long-term storage. Failure of salt crystals to dissolve either in 

recirculated brine or practical amounts of added fresh water may pose an additional reclamation 

problem. The solubility of these salts is known to be sensitive to temperature. Summertime 

operations to reclaim and transport are desirable since average temperature is higher. Varying 

layers of brine, hard salt, mushy salt, and silt are currently present in the pond. The dissolution 

process during reclaim is targeted to achieve an overall brine concentration of about 45.8% TDS. 

The solid salt phases should redissolve and the brine phase should be comfortably below the 

critical maximum concentration. The silt solids ( ~ 6 . 7  wt %) should present little problems during 

reclaim or transport. This material will freeze at about -6 OF. 

-Clarifier: Contains a total volume of 90,000 gallons, including 5,000 gallons of solids in 

12,000 to 20,000 gallons of water plus additional water required to mobilize and transport. The 

density of the existing sludge ranges from 20% to 70% solids by weight. The diluted clarifier 
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solids after reclaim will constitute approximately 10 wt % solids and will be transportable at that 

slurry density. 

4.1.2 Other General Considerations 

Other general considerations include: 

0 Required homogeneity of the pond contents will be achieved during the slurrying 

and reclaiming steps; 

The integrity of the pond liners must be maintained during operation. Reclaim 

methods must satisfy this criteria as well as produce the required volumetric rate; 

and 

The existing equipment will be used to the extent possible. 

0 

0 

4.1.3 Definitions Used In Selecting the Process Options 

The definitions used in selection of the process options are shown in Table 4-1. 

4.1.4 Process Options List 

Table 4-2 lists the process options the team considered to be feasible and worth further 

consideration based on the objective of removing the sludge from the ponds as soon as possible 

and team experience. 

4.1.5 Rating Criteria 

Rating Criteria and relative weight to be given to each criteria for screening the process 

options were developed by team consensus and based on the project objectives. These rating 

criteria and relative weights are summarized in Table 4-3. 
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Table 4-1 
Process Options Definitions 

nterim 

[ixture 

[mediate 

Later 

Reclaim 

Pump 

Wash down 

Disinfect 

Trash removal 

Composition 
Adjustment 

Maintenance 

The 10 year period during which the wastes 
are to be maintained in storage before 
stabilization for permanent disposal. 

All ponds considered together without 
regard to maintaining the contents as 
segregated waste. 

During reclamation and pumping either at 
pond side or pad site. 

After all ponds are empty and dry - at the 
pad. 

Removal of sludge and water from pond to 
pond side including decant from pondside 
back to pond for reuse as transfer medium. 

Transport from the pond side to 7 5 0  pad - 
No liquid return from pad to pond. 

Wash down of the pond liners with clean 
process water using approximately 45K 
gallons of water. 

Adding a disinfectant, chlorine or lime, 
to the waste for the purpose of preventing 
the formation of gas or reducing 
biological activity. 

Use of a scalping screen during reclaim 
operations to remove oversize solids prior 
to pumping and the manual removal of 
larger waste material. 

Addition of water to dissolve hard 
crystalline salt layers (with mixing). 

Repairs required during reclaim and 
transport operations. 

Final 7/26/93 56 



Table 4-2 
Process Options 

Waste Source Options 
B Consolidated Pond 1.0 Pump Everything to Interim Storage (without 

volume reduction) 

II 

4.1 Reduce Volume Before Interim Storage Using 
Filters at the Pond. 

4.2 Reduce Volume Before Interim Storage Using 
Gravity Settling at the Pond. 

Gravity Settling at the Pad. 

4.4 Reduce Volume Before Interim Storage Using 
Rotary Screen Thickeners at the Pad 

4.5 Reduce Volume Before Interim Storage Using 

4.3 Reduce Volume Before Interim Storage Using 

Filters at the Pad 

Reduce Volume During Interim Storage Using 
Gravity Settling at the Pad 

Reduce Volume During Interim Storage Using 
Rotary Screen Thickener8 at the Pad 

Reduce Volume During Interim Storage Using 
Filters at the Pad 

7.1 

7 . 2  

7.3 

It 
2.0 Pump Everything to Interim Storage After 

5.0 Reduce Volume Before Interim Storage Using 

Composition Adjustment 

Dryers at the Pond or Pad 

8.0 Reduce Volume During interiiii Stoxage U 3 h g  
Building 374 

Clarifier 3.0 Pump Everything to Interim Storage by Adding 
Transport Water 

6.1 Reduce Volume Before Interim Storage Using 
Gravity Settlers at the Pad 

6.2 Reduce Volume Before Interim Storage Using 
Rotary Screen Thickener8 at the Pad 

6.3 Reduce Volume Before Storage Using Filters at 
the Pad 

Reduce Volume During Interim Storage Using 
Gravity Settling at the Pad 

9.0 

Final 7/26/93 57 



Table 4-3 
Process Options Rating Criteria 

I 
I 
1 
1 
I 
I 

I 
T 
I 
1 
I 
I 
a 
1 

~~~ 

RATING CRITERIA (Assigned Maximum Point Value)* 

Schedule Difficulty (50) 

Cost (50) 

Process Complexity (50) 

Regulatory (40) 

Engineering Requirements (40) 

Health and Safety (30) 

Stored volume (20) 

Procurement (10) 

Mobilize - Demobilize (10 

Maintenance (5) 

Secondary Waste (10) 

Extent to which the alternative will 
have difficulty meeting the schedule 
constraint (December 1995). 

Probability of exceeding the available 
funding. 

The number of process units and their 
interrelations likely to increase 
probability of difficulty in start up 
and/or operations. 

Potential for regulating issues 
requiring schedule o r  funding 
difficulties . 
Engineering or designs required €or 
installat ion. 

The extent of engineering required to 
meet specific H&S requirements. 

The amount of storage capacity required 
for the 10 year period (interim 
storage). 

Estimate of time required to specify, 
purchase/rent/lease, and deliver to 
site. 

Requirements for bringing together 
resources for initiating the project 
and the dispersement of resources at 
the end of the project (personnel and 
equipment). 

The extent of maintenance that will be 
required during the reclaim and 
transport operations. 

The quantity of non-process materials 
(containers, equipment, tools, etc.) 
which must be disposed of during or at 

* High score is a better attribute. These relative scores were determined 
as team consensus values following evaluation and discussion of the 
importance of each criterion as it pertains to the objectives of this 
project. For example, the schedule for meeting the 1995 completion date 
is a critical issue; whereas, anticipated maintenance will be a minor 
issue because of the short duration of process operations. 

Final 7/26/93 58 



4.1.6 Short List Selection 

The team evaluated the process options (listed in Table 4-1) using the rating criterion 

(summarized in Table 4-2). The results of applying the weighted criteria to each of the process 

options are summarized in Table 4-4 Accelerated Sludqe Removal Proiect - Sludqe Removal 

ODtions Matrix. The following sections discuss these results and their use in the process option 

short list selection. In considering these screening scores it is important to remember that 

options for each waste source were evaluated separately and are meaningful only for 

comparisons within the options for that source. The scores associated with options for one 

waste source can not be compared to those applicable to another source. 

This evaluation procedure, in addition to providing a consistent method for selecting 

preferred options, highlights the importance of the premise that there was no serious constraint 

in the availability of the appropriate storage space. If a higher premium were to be placed upon 

such space, a reevaluation of the options in which stored volume was assigned a higher 

maximum value might show different results. However, unless the premium on storage space 

were very large, the options which were retained on the short list, for example, those requiring 

volume reduction by settling, could still cover the scenario. 

4.1.6.1 B Consolidated Pond 

From the results shown in Figure 4-10, Options 1 is seen to have the highest screening 

score, approximately 300 out of a maximum of 315. This score reflects the advantage of 

simplicity given the schedule and cost constraints, This option scored the maximum points under 

every criterion except "Stored Volume". Those options utilizing filtration scored high for stored 

volume but scored low for complexity, Delaying volume reduction until after the ponds are clean 

and dry received relatively high scores for schedule consideration as shown for Option 7.1 , 7.2, 
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Figure 4-10 
B Pond Options 
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and 7.3. Option 7.1 which scored relatively high under all criteria has the second highest score. 

Options retained for the short list are: 

0 

0 

Option 1 .O 

Option 7.1 

Pump Everything to Interim Storage (without volume reduction). 

Reduce Volume During Interim Storage Using Gravity Settling at the 

Pad. 

4.1.6.2 C Pond 

From the results shown in Figure 4-1 1, Option 2 is seen to have the highest screening 

score. This option, Pumping Everything to Interim Storage, showed the advantage of simplicity 

in the meeting of cost and schedule constraints. It scores low under the criteria for storage 

volume, having the maximum volume of all the options considered. Option 8, requiring volume 

reduction after all ponds are clean and dry, also scored high but lost a few points under several 

criteria. The options retained for the short list are: 

0 Option 2 

0 Option 8 

Pump Everything to Interim Storage After Composition Adjustment. 

Reduce Volume During Interim Storage Using Gravity Settling at the 

Pad. 

4.1.6.3 Clarifier 

In the application of the criteria to the options available for reclaiming and transporting 

the Clarifier contents, those options requiring volume reduction were considered to apply to a 

scenario in which the waste were processed along with the waste from 6 Consolidated Pond. 

From the results shown in Figure 4-1 2, Option 3, Pumping Everything to Interim Storage, scored 

the maximum points in every category except that of stored volume. Option 9, requiring volume 
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reduction after all ponds are clean and dry and Option 6.1, requiring volume reduction during 

reclaim and transport operations, also scored high but are feasible only if Option 4.3, which uses 

the same equipment on the pad for B Pond, is being exercised. Otherwise, Option 9, where the 

gravity settling is being done over a longer time frame, is the alternative option for the Clarifier 

wastes. Those options requiring volume reduction by mechanical means scored low in spite of 

their advantage under this criteria (generally because of low scores in criteria reflecting increased 

complexity, cost, schedule, and engineering requirements.) Options retained on the short list are: 

0 

0 

Option 3 

Option 9 

Pump Everything to Interim Storage by Adding Transport Water. 

Reduce Volume During Interim Storage Using Gravity Settling at the 

Pad. 

4.2 DESCRIPTION OF ALL PROCESS OPTIONS 

The Accelerated Sludge Removal Project has the overall goal of removing the contents 

of the B Consolidated Pond, the C Pond and the 788 Area Clarifier and transporting the material 

to the 750 Pad. The material, once at the 750 Pad, will be deposited into 10-year design-life, 

interim storage containers. The basic guidelines which are to govern this project are discussed 

in the following sections. 

4.21 Options Considered and Dismissed 

A number of potential options to accomplish the desired goal of emptying the SEP system 

before the December 1995 deadline were considered. Those considered and immediately 

rejected due to qualitative judgements that they could not satisfy the required objectives include: 
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Any "processing" options which would attempt to stabilize the waste to satisfy 

permanent disposal and shipping requirements were rejected for this study. 

Included were: 

- Operate the existing C Pond stabilization train (by "US) to stabilize the 

C Pond wastes on an accelerated schedule: 

- Install and make operational the ("US) B Fond stabilization train, also on 

an accelerated schedule; and 

Install any alternate stabilization process. - 

These options were dismissed from further consideration primarily due to budget 

Constraints. Other factors such as schedule uncertainties and the uncertain requirements for 

Mure disposal of such stabilized wastes also were considered. 

Any options for interim storage of partially-treated wastes were also excluded. 

Although these would present several options for more secure storage by 

producing a semi-solid waste form, and would reduce the volume requiring 

storage or would prepare the waste material in a manner which would facilitate 

future processing requirements, these options were also dismissed from further 

consideration. The primary reasons were: the uncertainty of permitting 

requirements or schedule, potential costs, and limited significance of benefits. 

Mixing or consolidation of the SEP wastes together during interim storage was 

rejected since this would invalidate all previous Waste Characterization and 

Treatability studies. Even if possible from a chemical, physical or listed waste 

code basis, this was deemed undesirable. 

Any options which used any chemical additives to facilitate materials handling or 

to increase the volume reduction of the wastes. These included: 

0 

0 
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- Disinfecting the wastes with lime or chlorine which would reduce any 

potential for noxious gas emissions due to biological activity. These 

treatments are currently required for disposal and shipment of stabilized 

wastes. Ventilation requirements will be addressed during design criteria 

development. It was assumed that no health and safety risks would be 

created for the interim storage scenarios without such treatment of the 

wastes. 

- Flocculation to enhance settling or filter aids to improve filtration rate or 

product character were also considered and rejected since this would be 

interpreted as adding chemicals or "treatment" of the wastes by regulators. 

Although significant volume reductions could be realized, the additional 

permitting requirements would have a negative schedule impact. 

An option to reduce the liquid waste volumes (prior to pond removal) by 

accelerating the planned process improvements in the 374 Building evaporator 

and spray dryer circuits was also rejected due to budgetary and schedule 

constraints. Although feasible and would produce a more stable waste form for 

interim storage, it was not clear that storage volume would ultimately be reduced 

in the short run. 

Options, other than pumping of liquid wastes, for transportation were also rejected 

from further consideration due to the potential handling risks, container 

requirements (costs and procurement time), low volume per load or other 

schedule constraints. 

0 

0 
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Options requiring extensive equipment located near the 788 Clarifier or at the C 

Pond were also rejected since such space does not exist or would require 

extensive and timeconsuming site preparation. 

4.2.2 Options Considered and Evaluated 

Options considered for processes to transport the Solar Pond wastes to the 750 Pad for 

interim storage were developed using the maximum available equipment from the HNUS 

stabilization processing and materials handling trains for the C Pond, 788 Area Clarifier and B 

Consolidated Pond wastes. As such, the transport circuits for the 6 Consolidated Pond, Clarifier 

and C Pond used different equipment (except for common pipelines and 750 Pad distribution 

equipment). This decision was made to insure maximum flexibility in transporting material from 

any source without dismantling the other transport process trains. Only limited additional 

equipment would be required to accomplish this; thus this additional flexibility and potential 

improvement to the schedule were deemed to be desirable. From the available equipment, the 

transport options (Sections 4.2.4 through 4.2.6) were developed for further evaluation. The logic 

of each option is presented in Block Flow Diagrams (BFDs) shown in Figures 4-1 3 through 4-1 8. 

The process descriptions (and the BFDs of the selected options in Section 4.3) use the 

available HNUS equipment numbers where appropriate. Names given to the equipment reflect 

their current use in the transport process circuits. The Master Equipment Lists are included as 

Appendix H. 

(Note: Equipment requiring purchase is denoted by ??.) 
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4.23 Reclaim, Washdown, and Trash Removal Techniques 

The *reclaim* operation required for each pond and the Clarifier is the process of 

removing the sludge, slurry, and liquids from the ponds and Clarifier. This process includes a 

shaker screen and holding sump. The ponds have sloped liners to the sump in one corner. The 

removal process is typically accomplished with a sump placed in the pump area and using water 

to move the sludge to the reclaim pump. 

4.2.3.1 B Consolidated Pond 

The A and B Series Ponds are currently being consolidated into the B-South Pond. 

Consolidation will be completed by the fall of 1993. The expected volume considered to be 

remaining within the pond for the reclaim operation is 230,000 gallons. 

It is expected that an additional 75,000 gallons of water will be required to remain in the 

pond as a liquid blanket and as a motive liquid to carry the solids in suspension through the 

pumping phase to the storage containers on the 750 Pad. This motive water would be decanted 

and returned through a pipeline to the pond reclaiming operation and reused, thereby minimizing 

the volume in storage. 

The washdown water for the B-South Pond is estimated at 44,000 gallons. This operation 

can be distinguished as two types, liner side washing and liner floor washing. The liner side 

washing occurs during lowering of the pond levels and must be performed to wash any solids 

remaining on the liner surface exposed to sun and wind. It must be noted that this water also 

will be used as motive source for carrying sludge to the destination containers. 

The characteristic descriptjon of the solids that are in B-South range from "fluffy" solids 

in the low range 3% by weight to higher solids in the 25% by weight including sand, silt, and 

gravel. 
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The techniques and equipment that have been and are currently being utilized at the 

SEPs to transfer the sludges from A, B-Center, and B-North to B-South are: 

0 

0 Electric Submersible Centrifugal Pumps 

0 Floating Pump Assemblies 

0 

0 

Air Driven Double Diaphragm Pumps 

Pumps Mounted on Dollies for On-Grade Movement 

Suction 'T' Pipes with Diaphragm Pumps 

0 

0 Squee-Gees 

0 Shovels 

The techniques required to clean the BSouth Pond are the same as experienced during 

the A to B Series Pond transfer, and the 6-Center to B-South, as well as the currently ongoing 

B-North to B-South transfer. The reclaim steps are described below in an overview fashion. 

Hose Nozzles to Move Sludge 

Initially, the B-South Pond will be approximately 113 full with a water blanket over the 

sludge. A submersible pump (floating/suspended in the sludge layer, ongrade in the sump, 

suction hose placed in sump or sludge layer) will be maneuvered into the sludge layer of the 

sump or moved throughout the pond to enable the removal of sludge. 

The maneuvering operation of the pumps has previously been performed manually with 

ropes for the floating pumps and for the dollie mounted pump depending on the amount of liquid 

remaining within the pond. Typically two ropes connected to the pump and secured to opposite 

sides of the pond enable personnel to manually move the pump assembly into a desired 

pumping location. 

When pumping lower solids (51 0% by weight) these sludges typically have the ability to 

move to the suction side of the pump and provide a stable pumping technique. When the liquid 
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in the pond is substantial, the reclaim operation must keep the pump moving within the 

underlying sludges. This prevents the pump from cavitating and pulling only the surface liquid, 

which typically has less than optimum solids. 

Higher solids in the reclaim slurry (greater than 15%) have a tendency to cavitate the 

pump and cause the pump to cease working or result in the surface water being drawn into the 

pump. The solution to this operational difficulty is to keep moving the pump suction to enable 

the suction to be continuously exposed to the higher solid sludge layer. 

As the liquid and sludge levels are reduced, the sludge layer that is remaining will be 

pumped using "Recirculated Decant Liquid" from the storage containers at the 750 Pad. The 

"Recirculated Decant Liquid" will be returned to the pond area and pumped through a hose 

nozzle. This water acts as a motive carrier to suspend the sludge into solution to enable the 

pumping assembly to remove the sludge from the pond. 

All sludges and slurries will be pumped over a scalping screen with a large mesh (3/8") 

screen to remove gross debris and trash prior its to entering the transport pumping system. The 

underflow from the screen will be held in a sump tank to act as a surge tank for the transport 

Pump. 

Depending on the nature of the sludge and how it lays on the liner within the pond, this 

sludge thickness may be as low as a few inches to a height of 14 to 16 inches. Since the B- 

North and the B-Center Ponds have been emptied into the east side to the B-South Pond; it is 

a fair assumption that when the reclaim pumping process is undertaken, this area would expose 

sludge first, with a greater thickness than seen in the other ponds, since the sludge has been 

pumped to the BSouth Pond recently (within the past year). 

It is not anticipated that the sludge within the B-South Pond will be any more difficult to 

transport than that of the A Pond, B-Center Pond, or B-North Pond. There are additional 
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pumping systems that could be made available in the event that the dilution of sludge becomes 

a significant issue with respect to reclaim and pumping operations. 

The trash and debris removal process is defined as the manual cleaning operation for 

removing the remaining solids that are unable to be removed by pumping. The remaining trash 

and debris is generally described as rocks, tools, gloves, hardhats, and other miscellaneous 

debris that cannot be easily size reduced. This trash removal involves a manual shovelling 

operation of this debris directly into half-crates or other containers as appropriate for the waste. 

This operation usually takes place during the final stages of cleaning, although it can be 

performed at any time during the reclaim process if debris is exposed or identified. 

The washdown operation of pond cleaning is defined as the ongoing cleaning of the pond 

liner as the liquid is removed, and the final cleaning when the sludge reclaiming operation and 

trash removal are completed. As the pond liner is exposed when the liquid level is lowered, a 

clean water hoselnoule system will be used to wash any exposed surface particles down into 

the pond liquid/sludge reclaiming. 

As the sludge is finally exposed and the "Recirculated Decant Liquid" is used to push the 

sludge and expose clean surfaces, these exposed clean surfaces will be washed down to define 

a completely clean liner surface. This process continues until the entire pond is completely clean 

and ready for the contamination survey by Radiological Engineering. 

4.2.3.2 C Pond 

The characteristic contents of C Pond is the most unusual of all the ponds, with the 

following description: 

0 Surface Brine 

0 Extremely Hard Salt Formations 
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e Mushy Salts 

e Silt 

Since the salts are fundamentally a monolithic crystal layer and difficult to break up, the 

environmentally sound solution is to redissolve these crystals. The volume within the pond is will 

to be 412,000 gallons at a TDS of 45.8% (which includes brine, redissolved salt, and silt). 

The 412,000 gallons includes the dilution water required to place the salt into solution 

assuming a pond water temperature in the range of 60 to 70 OF. 

The washdown water for C Pond is estimated at 44,000 gallons. This operation can be 

distinguished as two types, liner side washing and liner floor washing. The line side washing 

occurs during the lowering of the pond levels and must be performed to wash any solids 

remaining on the liner surface exposed to sun and wind. It must be noted that this water also 

will be used as motive source for carrying sludge to the destination containers as well as putting 

salt solids into solution. 

The added operation required for the C Pond reclaim is the recirculation of the existing 

brine required to place the salts into solution. This could be accomplished using an electric 

submersible pump with a controllable slurry gate. This slurry gate has a controlled opening such 

that when in the open position, the liquid/slurry is discharged immediately at the pump rather 

than up the pipeline discharge hose. This enables the pump to circulate liquid in a local area. 

Remote control over the pump can be accomplished with a crane which will hold the suspended 

pump over the areas within the pond. 

The techniques and equipment to reclaim the sludge are the same as described 

previously: 

e 

e Electric Submersible Centrifugal Pumps 

Air Driven Double Diaphragm Pumps 
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0 Floating Pump Assemblies 

0 

0 

0 

0 

0 Squee-Gees 

0 Shovels 

The additional equipment that is expected to be used are: 

0 

0 

The reclaim steps following salt dissolution are described below in an overview fashion. 

A long reach crane will suspend an electric submersible pump with a movable slurry gate 

to enable a slurry operation within the pond areas. A supply hose may be incorporated with this 

system to specifically place the process dilution water in the vicinity of this pump to maximize 

dilution effects. The boom enables the pump to be continuously moved to direct the mechanical 

energy to promote dilution within areas of the pond, The movement of the pump will be done 

on a grid basis with follow-up sampling to determine effectiveness. 

Pumps Mounted on Dollies for On-Grade Movement 

Scalping Screen and Buffer Holding Sump Tank 

Suction "r" Pipes with Diaphragm Pumps 

Hose Nozzles to Move Sludge 

Electric Submersible Centrifugal Pump with Slurry Gate 

Long Reach Crane to Maneuver Pump 

A submersible pump (floating/suspended in the sludge layer, on-grade in the sump, 

suction hose placed in sump or sludge layer) will be maneuvered into the sludge layer of the 

sump or throughout the pond. This enables the removal of a sludge that matches the 

requirements of the pump operation which has been initially identified as approximately 50% 

dissolved brine concentration. 

The quantity of silt is very small and is anticipated to be transferred in the circulating 

process and carried off in the reclaim pumping. 
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The maneuvering operation of the pumps can be performed manually with ropes for the 

floating pumps and for the dollie mounted pump depending on the amount of liquid remaining 

within the pond. Typically two ropes connected to the pump and secured to opposite sides of 

the pond enable personnel to manually move the pump assembly into a pumping location. 

As the liquid and sludge levels are reduced, the sludge layer that is remaining will be 

flushed to the reclaim pump. Additional water, if required, will be provided through a hose 

nozzle. This water acts as a motive carrier to suspend the sludge into solution and enable the 

pumping assembly to remove the sludge from the pond. 

All sludges and slurries will be pumped over a scalping screen with a large mesh (3/8") 

screen to prevent gross debris and trash from entering the transport pumping System. The 

underflow from the screen will be held in a sump tank to act as a surge tank for the transport 

Pump- 

It is not anticipated that the sludge reclaim within the C Pond will be any more difficult 

than that of the 6 Consolidated Pond. There are additional pumping systems that could be 

made available in the event that the dilution of sludge becomes a significant issue with respect 

to reclaim and pumping operations. 

The trash and debris removal process is defined as the manual cleaning operation of 

removing the remaining solids that are unable to be removed in the reclaim operation. The 

remaining trash and debris is described as rock, tools, gloves, hard hats, and other 

miscellaneous debris that cannot be easily broken down in size through the hosing operation. 

This trash removal involves a manual shovelling operation of this debris directly into half 

crates or other containers as appropriate for the waste. This operation usually takes place during 

the final stages of cleaning, although it can be performed at any time during the reclaim process 

if debris is exposed or identified. 
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The washdown operation of the pond cleaning is defined as the ongoing cleaning of the 

pond liner as the surface is exposed, and the final cleaning when the sludge reclaiming operation 

and trash removal is completed. As the pond liner is exposed, when the liquid level is lowered, 

a clean water hoselnoule system will be used to wash any exposed surface particles down into 

the pond liquid/sludge. 

As the sludge is finally exposed and the "Recirculated Decant Liquid" is used to push the 

sludge and expose clean surfaces, these exposed clean surfaces will be washed down to define 

a completely clean liner surface. This process continues until the entire pond is completely clean 

and ready for a contamination survey by Radiological Engineering. 

4.2.3.3 Clarifier 

The Clarifier is an above ground open-top circular steel tank with a cone bottom. The 

current estimate of sludge is 15,000 gallons, which ranges from 20% solids by weight up to 70% 

solids by weight. The Clarifier has very limited access with a vertical ladder up the side from the 

ground to a man-way crossing the top of the tank. 

It is expected that the solids within the clarifier will require 75,000 gallons of process water 

for dilution and suspension pumping to the storage containers. 

The equipment and techniques to remove the sludge from the Clarifier are the following: 

0 

0 

0 

Air Driven Double Diaphragm Pumps 

Scalping Screen and Buffer Holding Sump Tank 

Hose/Lance Nozzles to Move Sludge 

The solids within the Clarifier will be manually washed with the hose lance assembly 

directing the loosened solids to the suction of the diaphragm pump. The diaphragm pump Will 

pump this slurry over a scalping screen with a large mesh (3/8") screen to remove gross debris 
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and trash prior to entering the transport pumping system. The underflow from the screen will be 

held in a sump tank to act as a surge tank for the transport pump. 

It is anticipated that, since the solids are relatively heavy, the motive water may be 

decanted and this "Recirculated Decant Liquid" can be recycled to the hose/lance system to 

minimize the overall volume of added liquid. This "Recirculated Decant Liquid" could be obtained 

at the 750 Pad and returned through a pipeline as described in the previous processes. The 

sludge would have to meet the criteria of the pipeline/pumps of the transport system. 

The trash and debris removal process is defined as the manual cleaning operation of 

removing the remaining solids that are unable to be removed in the reclaim operation. The 

remaining trash and debris is described as rock, tools, gloves, hard hats, and other 

miscellaneous debris that cannot be easily broken down in size through the hosing operation. 

This trash removal involves a manual operation of moving debris directly into halfcrates 

or other containers as appropriate for the waste. This operation usually takes place during the 

final stages of cleaning, although it can be performed at any time during the reclaim process if 

debris is exposed or identified. It is anticipated that a very small amount of trash and debris will 

be remaining in the Clarifier and will be able to be removed with a custom-fabricated shovel of 

other refined device. 

The wash down operation of the Clarifier will take place with hose/lance operation as the 

Clarifier is reclaimed. If "Recirculated Decant Liquid" is used, then a separate hoselnoule with 

process water will be required to wash down the Clarifier during and at the end of the fedaim 

operation. This is accomplished by washing exposed surfaces down toward the bottom of the 

Clarifier. This water will also act as motive water except for the final fresh water rinse. 
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4.2.4 B Consolidated Pond 

The following sections discuss process options for the B Consolidated Pond material. 

4.2.4.1 Option 1 : Pump Evervthinn to Interim Storaae 

This transport process is based on the premise that all of the remaining B Pond 

Consolidated contents (after any additional volume reductions by decanting water from the pond) 

are pumped to the 750 Pad for interim storage without any volume reduction. This option was 

considered to be potentially the simplest (requiring the minimum of transport equipment), the 

easiest to accomplish within the time constraints and one which would use primarily the available 

materials handling equipment of the existing HNUS stabilization processing trains. A BFD is 

included as Figure 4-13. 

This Option 1 includes the following unit operations: 

0 Introduction of the screened (to remove trash and oversize solids) waste slurry 

from' the slurry reclaim systems into a 3,250 gallon cone-bottomed holding and 

Settling Tank (S-05). In this tank, some limited separation by gravity settling of the 

pond solids and liquid occurs. Reclaim rates of up to 400 gallons per minute 

(gpm) can be accommodated for short periods of time. This surge permits 

intermittent operation of the reclaim system and provides some time for limited 

settling of the pond solids to occur. 

The pond water is decanted to provide a source of recycle water back to the pond 

to minimize the volume of excess liquid required for sludge reclaim and handling 

from the pond. This decant overflows the Settling Tank by gravity to the 3,600 

gallon Process Water Tank (S-06). 

0 
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Recycle water is recirculated back to the ponds to reclaim and consolidate the 

solids using a centrifugal pump (P-06) which has ~ 2 0 0  gpm maximum capacity. 

Also it is used as a source of slurry pipeline flush water which is required after 

every transport cycle. 

The slightly thickened underflow sludge from the Settling Tank is pumped through 

a connecting pipeline from the South side of the B Consolidated Pond to intercept 

the suction of the existing Booster Pump (P-25) in the cross-country pipeline 

connecting C Pond and the 750 Pad stabilization circuit. A new connecting 

pipeline of about 200 feet of 3" 200 pound per square inch gauge (PSIG) HDPE 

will be required. A new centrifugal Sludge Transfer Pump (P-??) will be also be 

required. The pump should be similar to the C Pond Transfer Pump (P-24) or the 

Booster Pump (P-25). With the estimated percent solids of 5 to lo%, a viscosity 

of 50 to 100 cP, this Transfer Pump (P-??) is estimated to have a capacity of 

about 75 gpm in this service. 

Fresh Water Storage for final pond washdown or other uses at the B 

Consolidated Pond transport system location is provided by using the existing 

modified FRAC Tanks (S-13 and S-14) for this purpose. 

This fresh water (estimated to be less than 44,000 gallons) is used at the ponds 

for final washdown (or for other reasons) using the existing Recycle Water Pump 

(P-1 0). 

The slurry being transported along the doublecontainment HDPE pipeline is 

received at the 750 Pad area into an Agitated Transfer Sump (SU-01 and A-01) 

with 1,000 gallons capacity. This agitated sump provides surge capacity at the 

05 



receiving end of the pumping transfer system and will keep the slurry in 

suspension until pumped into the interim storage containers. 

The entire SEP waste slurry volume received on the 750 Pad is pumped into the 

Interim Storage Containers (without any volume reduction). This includes not only 

the pond sludge, any covering water required and additional reclaim water or 

transport water required, but also the final pond wash-down water. A centrifugal 

slurry Transfer Pump (P-01) with approximately 30 gpm flow capacity is used to 

pump the slurry into the containers using a flexible hose system. 

0 

(Note: For any or all options considered, long-term reduction of storage volume can be 

achieved by gravity settling of the sludge and decant of the excess decant liquid to the 

374 Building evaporators. This is contingent on excess capacity being available at that 

facility. To achieve this, a decant recovery system, on-Pad surge capacity, a transfer 

pump and connecting pipeline to the 374 Building Feed Pipeline would be required in 

addition to the basic Transfer Circuit Systems for each Option. This additional option will 

not be considered in this project for the base transfer options. It is considered in Options 

7 through 9 for longer-term volume reductions.) 

4.2.4.2 Option 4.1 : Reduce Volume Before Interim Storaae Usina Filters at the Pond 

This transport process is based on the premise that all of the remaining B Consolidated 

Pond Consolidated contents (after any additional volume reductions by decanting water from the 

pond) are pumped through a Pressure Chamber Filter Press to produce a semidry filter cake 

product (~45% solids by weight) and a clarified filtrate pond liquid. Approximately 160 dry tons 

of solids are in the 6 Consolidated Pond. This translates into approximately 65,000 gallons or 

8,700 cubic feet of moist, solid filter cake. This would translate into about 250 lined half-crates 
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of interim storage of the filter cake. The approximately 285,000 gallons of B Consolidated Pond 

water would have to be accommodated in the 374 Building evaporator system. Temporary liquid 

storage capacity for the 285,000 gallons would have to be provided at the 750 Pad until it can 

be evaporated. This option results in the minimum storage requirements for B Consolidated 

Pond wastes. A new filter unit and its ancillaries would need to be purchased. 

Option 4.1 includes the following unit operations: 

0 Introduction of the screened (to remove trash and oversize solids) waste slurry 

from the slurry reclaim systems into a 3,250 gallon cone-bottomed holding and 

Settling Tank (S-05). In this tank, some limited separation by gravity settling of the 

pond solids and liquid occurs. Reclaim rates of up to 400 gpm can be 

accommodated for short periods of time. This surge permits intermittent operation 

of the reclaim system and provides some time for limited settling of the pond 

solids to occur. 

The pond water is decanted to provide a source of recycle water back to the pond 

to minimize the volume of excess liquid required for sludge reclaim and handling 

from the pond. This decant overflows the Settling Tank by gravity to the 3,600 

gallon Process Water Tank (S-06). 

Recycle water is recirculated back to the ponds to reclaim and consolidate the 

solids using a centrifugal pump (P-06) which has ~200 gpm maximum capacity. 

The slightly thickened underflow sludge from the Settling Tank is pumped through 

the Filter Press System (F-??) which includes a Filtrate Receiver (R-??) and filter 

cake Conveying Screw transport system (CS-??). About a 1OO-cubic foot 

capacity cake filter is envisioned. This will allow approximately 4.1 tons of moist 

solids (or 1.85 tons dry solids) to be processed for each filter cycle. About 3 

0 

0 

0 
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hours per filter cycle would be required; thus requiring about 87 cycles to process 

all of the estimated pond solids. At two filter batches per day about 43 days 

would be required to complete this process. Three filter batches per day would 

require 29 days. These filter press systems can be adapted to the required 

containment and Health & Safety requirements. 

The filtrate will be pumped from the Receiver using a centriigal Liquid Transfer 

Pump (P-02)with a capacity of about 100 gpm liquid. It will be introduced into the 

suction of the existing Booster Pump (P-25) in the pipeline connecting C Pond 

and the 750 Pad stabilization circuit. A new connecting pipeline of about 200 feet 

of 3" 200 PSlG HDPE will be required. 

Fresh Water Storage for final pond washdown or other uses at the B Pond 

transport system location is provided by using the existing modified FRAC Tanks 

(S-13 and S-14). 

This fresh water (estimated to be 44,000 gallons) is used at the ponds for final 

wash-down (or for other reasons) using the existing Recycle Water Pump (P-10). 

The liquid being transported along the double-containment HDPE pipeline is 

received at the 750 Pad into an Agitated Transfer Sump (SU-01 and A-01) with 

1,000 gallons capacity. This sump provides surge capacity at the receiving end 

of the pumping transfer system until pumped into the interim storage containers. 

A centrifugal Transfer Pump (P-01) with approximately 30 gpm flow capacity is 

used to pump the slurry into the containers using a flexible hose system. 

The moist pond solids (filter cake) will be stored in half-crates and would not 

require freeze protection due to the low relative volume of water and the solids 

void volume which will allow expansion upon freezing. 

0 

0 

0 

0 

0 

0 
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4.2.4.3 Option 4.2: Reduce Volume Before Interim Storaae Usinq Gravitv Settlina at the 

Pond 

This transport process is based on the premise that all of the remaining B Consolidated 

Pond contents (after any additional volume reductions by decanting water from the pond) are 

pumped to a pre-transport Gravity Settling System which will partially reduce the volume of 

sludge needing transport to the 750 Pad for interim storage. This option would primarily use the 

available materials handling equipment of the existing HNUS stabilization processing trains 

without addition of any flocculent or other chemicals to improve the slurry settling characteristics. 

In order to achieve the partial densification of the slurry prior to transport, intermittent 

operation of the reclaim system and transport system would be required. This would provide 

time (minimum 12 hours) for gravity settling to occur in the cone-bottomed Gravity Settling Tank 

(S-05). The system will be operated to fill the tank with reclaimed slurry, allow it to settle, pump 

off the settled sludge to the 750 Pad and decant and pump the clarified liquid to the Process 

Water Tank. 

The risk associated with this option is that the relatively-slow, natural gravity settling 

dewatering is being done as the material is being reclaimed from the pond. This will slow down 

the reclaim operation to allow for the intermittent settling operation. An additional risk is the 

pumping requirements of the partially-thickened sludge. However, in the range anticipated here, 

there should be little problems if the proper Transfer Pump were used. The advantage is that the 

decant liquid would already be stored in temporary containers which could be reused as they 

were emptied. This option would reduce interim storage requirements by approximately 129,000 

gallons. A BFD for this transport process is included as Figure 4.14. 

Option 4.2 includes the following unit operations: 
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0 Introduction of the screened (to remove trash and oversize solids) waste slurry 

from the slurry reclaim systems into a 3,250 gallon cone-bottomed holding and 

Settling Tank (S-05). In this tank, separation by gravity settling of the pond solids 

and liquid occurs to about 10-1 5% solids with an average feed solids of 57% from 

the pond. Reclaim rates of up to 400 gpm can be accommodated for short 

periods of time. This surge permits intermittent operation of the reclaim system 

and provides some time for limited settling of the pond solids to occur. 

The reclaim is done intermittently to introduce about 3,300 gallons into the Settling 

Tank. The slurry is allowed to settle (up to 12 hours per batch). 

The pond water is decanted (or pumped after settled sludge transfer to the 750 

Pad) to provide a source of recycle water back to the pond to minimize the 

volume of excess liquid required for sludge reclaim and handling from the pond. 

This decant overflows the Settling Tank by gravity to the 3,600 gallon Process 

Water Tank (S-06). 

Recycle water is recirculated back to the ponds to reclaim and consolidate the 

solids using a centrifugal pump (P-06) which has ~200 gpm maximum capacity. 

Also it is used as a source of slurry pipeline flush water which is required after 

every transport cycle. 

Using this process, about 230,000 gallons of thickened sludge and 120,000 

gallons of liquid would be produced. Only the thickened sludge will require 

interim (10-year) storage on the pad; the liquid would require only temporary 

storage until evaporation in the 374 Building. 

0 

0 

0 

0 

Final 7/26/93 90 



The excess water separated from the sludge is also pumped to the 750 Pad for 

temporary storage in containers and ultimate evaporation at the 374 Building 

process. 

The partially-thickened underflow sludge from the Settling Tank (from 10-1 5 wt % 

solids) is pumped through a connecting pipeline from the South side of the B 

Consolidated Pond to intercept the suction of the existing Booster Pump (P-25) 

in the cross-country pipeline connecting C Pond and the 750 Pad stabilization 

circuit. A new connecting pipeline of about 200 feet of 3" 200 PSlG HDPE will be 

required. A new Sludge Transfer Pump (P-??) will be required also. It should be 

similar to the C Pond Transfer Pump (P-24) or the Booster Pump (P-25). With the 

estimated percent solids of 10 to 15%, a viscosity of 100 to 400 cP, this Transfer 

Pump (P-??) will have a capacity of about 40-50 gpm in this service. 

Fresh Water Storage (S-13 and S-14) for final pond washdown or other uses at 

the B Pond transport system location is provided by using the existing mobile 

FRAC Tanks. 

This fresh water (estimated to be less than 44,000 gallons) is used at the ponds 

for final washdown (or for other reasons) using the existing Recycle Water Pump 

0 

0 

0 

(P-1 0). 

0 The slurry being transported along the doublecontainment HDPE pipeline is 

received at the 750 Pad into an Agitated Transfer Sump (SU-01 and A-01) with 

1,000 gallons capacity. This agitated sump provides surge capacity at the 

receiving end of the pumping transfer system and will keep the slurry in 

suspension until pumped into the interim storage containers. 
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A centrifugal slurry Transfer Pump (P-01) with approximately 20 gpm flow capacity 

is used to pump the slurry into the containers using a flexible hose system. 

4.2.4.4 ODtion 4.3: Reduce Volume Before interim Storaae Usina Gravitv Settlina at the 

- Pond 

This transport process is based on the premise that all of the remaining B Consolidated 

Pond contents (after any additional volume reductions by decanting water from the pond) are 

pumped to the 750 Pad (similar to Option 1) and a Gravity Settling system located at the 750 Pad 

will partially reduce the volume of sludge needing to be put into containers for interim storage. 

This option would primarily use the available materials handling equipment of the existing HNUS 

stabilization processing trains without addition of any flocculent or other chemicals to improve 

the slurry settling characteristics. 

In order to achieve the partial densification of the slurry after transport, intermittent 

operation of the transport system would be required. This would provide time (minimum 12 

hours) for gravity settling to occur in the cone-bottomed Gravity Settling Tank (S-05). The system 

will be operated to fill the tank with reclaimed slurry which is transported by pumping to the 750 

Pad, allow it to settle, pump off the settled sludge to the interim containers and the decant 

clarified liquid to the Temporary storage containers. 

The risk associated with this option is that the dewatering is completed as the material 

is reclaimed from the pond. This will slow down the reclaim operation to allow for the intermittent 

settling operation. Compared to Option 4.2, there are no additional risks in the transport 

pumping requirements of the sludge; this is the same as Option 1. An additional advantage is 

that the decant liquid would already be stored in temporary containers on the 750 Pad which 

could be reused as they were emptied. This option would reduce interim storage requirements 
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by approximately 129,000 gallons (similar to Option 4.2). A BFD for this transport process option 

is provided as Figure 4-15. 

Option 4.3 includes the following unit operations: 

0 Introduction of the screened (to remove trash and oversize solids) waste slurry 

from the slurry reclaim systems into a 3,600 gallon Agitated Sump (SU-05 and A- 

02). In this tank surge and solids suspension of the screened reclaim sludge will 

be provided prior to transport pumping feed solids of 57% from the pond. 

Reclaim rates of up to 400 gpm can be accommodated for short periods of time. 

This surge permits intermittent operation of the reclaim system and provides some 

time for limited settling of the pond solids to occur. 

The transported sludge is directly received into the 3,250 gallon, cone-bottomed, 

Gravity Settling Tank (S-05) located at the 750 Pad. 

The reclaim is done intermittently to introduce about 3,300 gallons into the 

Agitated sump (i.e. the capacity of the Settling Tank). The slurry is pumped to the 

750 Pad (as in Option 1) and allowed to settle (up to 12 hours) in S-05. 

The excess pond water is decanted to provide a source of recycle water back to 

the pond to minimize the volume of excess liquid required for sludge reclaim and 

handling from the pond. This decant overflows the Settling Tank by gravity to the 

3,600 gallon Process Water Tank (S-06) located on the same skid on the 750 Pad. 

Recycle water is recirculated back to the ponds to reclaim and consolidate the 

solids using a centrifugal pump (P-06) which has ~200 gpm maximum Capacity. 

Recycle water is used as a source of slurry pipeline flush water which is required 

after every transport cycle. A new 3” HDPE, double-contained pipeline (of 

a 

0 

a 

0 
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extensive valving of the existing slurry transport pipeline) would be required to 

return these liquids. 

Using this process, about 230,000 gallons of thickened sludge and 120,000 

gallons of liquid would be produced. Only the thickened sludge will require 

interim (10-year) storage on the pad; the liquid would require only temporary 

storage until evaporation in the 374 Building. 

The excess water separated from the sludge and not needed for reclaim or 

transport, is pumped to Temporary storage in containers and ultimate evaporation 

at the 374 Building. 

The partially-thickened underflow sludge from the Settling Tank (from 10-1 5 wt % 

solids) is pumped using a centrifugal slurry Transfer Pump (P-01) with 

approximately 20 gpm flow capacity into the interim storage containers using a 

flexible hose system. 

Fresh Water Storage for final pond wash-down or other uses at the B Pond 

transport system location is provided by using the existing modified FRAC Tanks 

(S-13 and S-14) . 
This fresh water (estimated to be less than 44,000 gallons) is used at the ponds 

for final washdown (or for other reasons) using the existing Recycle Water Pump 

0 

0 

0 

0 

0 

(P-1 0). 

4.2.4.5 ODtion 4.4: Reduce Volume Before Interim Storaae Usina a Rotarv Screen 

Thickener at the Pad 

This volume reduction option is similar to Option 4.3 (Gravity Settling at the Pad) except 

that a more-efficient existing Rotary Screen Thickener system (TH-01) and its ancillaries would 
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be used. However, the additional space requirements for the thickener and ancillaries, operating 

complexity, and additional equipment required are not offset by the advantages of the additional 

volume reduction (60,000 gallons of additional free liquid as compared to Options 4.2 or 4.3). 

This would be a net reduction to 170,000 gallons of 20% solids sludge requiring interim storage. 

(Note: As long as the 750 Pad storage space requirements were deemed to be below the 

available space, no extraordinary penalties for additional volume were considered.) 

All equipment required for Option 4.4 is the same as 4.3 with the following exceptions: 

0 There would need to be an agitated slurry receiving tank (SU-01 and A-01) to 

receive the pumped slurry from the B Consolidated Pond area. 

The slurry would be pumped to the Rotary Screen Thickener (TH-01) using the 

slurry Transfer Pump (P-01). 

The thickened sludge would be sent to the agitated Slurry Surge Tank (S-04, A- 

04). 

The slurry would be pumped to the interim containers using the progressive cavity 

Slurry Pump (P-03). 

(Note: The above equipment is an existing skid module built as part of the B Pond 

Stabilization System; thus would require no additional equipment purchase.) 

The decant liquid would be handled identically to Option 4.3. 

0 

0 

0 

4.2.4.6 ODtion 4.5 Reduce Volume Before Interim Storaqe Usina a Filter at the Pad 

This volume reduction option is similar to Option 4.3 and 4.4 (Gravity Settling and Rotary 

Screen Thickening at the Pad) except that a more-efficient Batch Pressure Filtration (TH-01) and 

its ancillaries would be used. The same system as described in Option 4.1 would now be 

located on the 750 Pad. However, operating complexity and additional equipment required 
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would not justify the additional interim storage volume reduction (to 65,000 gallons of moist filter 

cake and 285,000 gallons of additional free liquid which can be evaporated) given that no 

extraordinary penalties or premium is placed on pad storage space. 

All equipment required for Option 4.5 is the same as 4.3 with the following exceptions: 

0 There would need to be an agitated slurry receiving tank (SU-01 and A-01) to 

receive the pumped slurry from the 6 Consolidated Pond area. 

The slurry would be pumped to the batch Pressure Filter Press (e.g. plate and 

frame or chambered filter press) (F-01) using the slurry Transfer Pump (P-01). 

The filter cake would report to half-crates for interim storage using the Conveying 

Screw (CS-01) system described in Option 4.1. 

The filtrate would be contained in the decant tank and be pumped to the 

temporary containers using the an appropriate Liquid Pump (P-??) or returned to 

the B Consolidated Pond for use as reclaim water as in Option 4.3. 

(Note: Option 4.5 would require significant additional equipment purchase.) 

0 

0 

0 

4.2.4.7 Ootion 7.1 : Reduce Volume Durina Interim Storaae Usina Gravitv Settlina at the 

- Pad 

All initial operations and equipment required for Option 7.1 are identical to Option 1. The 

starting point for the gravity settling is the initial condition with the entire B Consolidated Pond 

waste contents pumped to storage containers on the 750 Pad. 

The premise for Option 7.1 is that during the first few years after the initial, temporary 

storage, natural settling would occur; thus allowing the liquids to be decanted and subsequently 

evaporated in the 374 Building. This would allow a consolidation of the settled sludge and an 

accompanying reduction in the interim storage requirements. 
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It would require only the additional Decant Handling systems described in Option 4.3 over 

and above the requirements of Option 1. Like Option 1, this option for volume reduction would 

require the maximum initial storage volume to be available upon reclaim and transport to the 750 

Pad. It is estimated that the ultimate volume of B Consolidated Pond sludge in interim storage 

could be reduced to 230,000 gallons (at a terminal density of 15% solids). A BFD for this option 

is included as Figure 4-16. 

4.2.4.8 Option 7.2: Reduce Volume Durina Interim Storaae Usina a Rotarv Screen 

Thickener at the Pad 

All initial operations and equipment required for Option 7.2 are identical to Option 1. The 

starting point for the Rotary Screen Thickening is the initial condition with the entire B 

Consolidated Pond waste contents pumped to temporary storage containers on the 750 Pad. 

The premise is that during the first few years after the initial, temporary storage, the slurry 

would be reclaimed from the temporary containers, and processed through the Rotary Screen 

Thickener System (described in Option 4.4); thus providing a reduction in interim storage 

requirements. All operational considerations are similar to that option. 

The complexity of reclaiming from the temporary storage containers to reduce the volume 

would not justify the additional volume reduction. Like Option 1, this option for volume reduction 

would require the maximum initial storage volume to be available upon reclaim and transport to 

the 750 Pad. It is estimated that the ultimate volume of B Consolidated Pond sludge in interim 

storage could be reduced to 170,000 gallons (at a terminal density of 20% solids). The 

advantage that this approach would have, however, is that these volume reductions could 

continue during the temporary storage period (up to two years) unconnected to any pond reclaim 
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operations. Thus, it could be an activity conducted during winter months in a heated storage 

tent. 

4.2.4.9 Option 7.3: Reduce Volume Durina Interim Storaae Usina a Filter at the Pad 

All initial operations and equipment required for Option 7.3 are identical to Option 1. The 

starting point for the Pad Pressure Filtration is the initial condition with the entire B Consolidated 

Pond waste contents pumped to temporary storage containers on the 750 Pad. 

The premise is that during the first few years after the initial, temporary storage, the slurry 

would be reclaimed from the temporary containers, processed through the Batch Pressure 

Filtration system (described in Option 4.5); thus providing a reduction in interim storage 

requirements and storing the B Consolidated Pond solids in a more-stable, semi-solid form in 

half-crates. This filter cake product would not be particularly sensitive to freezing; thus could be 

stored in unheated tents. All operational considerations of Option 7.3 are similar to those 

discussed for Option 4.5. 

The complexity of reclaiming from the temporary storage containers to reduce the volume 

would not justify the additional volume reduction if there is no premium on heated storage space. 

Like Option 1, this option for volume reduction would require the maximum initial storage volume 

to be available upon reclaim and transport to the pad. It is estimated that the ultimate volume 

of B Consolidated Pond sludge in interim storage could be reduced to 65,000 gallons (at a 

terminal density of 45 wt % solids). This is the maximum possible volume reduction for the B 

Consolidated Pond waste material during interim storage. It was assumed that if excess heated 

storage capacity on the pad exists, the advantages of volume reduction would be minimal. 

The advantage that the approach of Option 7.3 would have, however, is that these volume 

reductions could continue during the temporary storage period (up to two years) unconnected 
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to any pond reclaim operations. The filtering option is particularly conducive to intermittent, 

batch operation. Thus, filtration could be an activity conducted during winter months in a heated 

storage tent on an intermittent basis. Filtrate produced could be transported to the 374 Building 

for evaporation in small volumes as excess capacity is available. Tank trucks could be used for 

this purpose, eliminating the need for a pipeline connection to the 374 Building feed pipeline. 

4.2.5 Options Evaluated for Pond C 

The following sections discuss process options for the C Pond material. 

4.2.5.1 ODtion 2: PumD Evervthina to Interim Storaae After ComDosition Adiustment 

The addition of a limited amount of process water to the C pond to insure that nearly all 

soluble salts in the pond are in solution was discussed in Section 3.3. This mechanism not only 

significantly simplifies the reclaim and transport requirements for the C Pond material, but 

provides a more consistent feed material to the ultimate stabilization processes. Therefore, prior 

to the reclaiming operations, the dilution water is added and circulation of the liquid phase in the 

pond would redissolve most of the solid salt phases, Only the relatively-small percentage of silty, 

non-soluble solids (about 6 wt % or 4 volume %) would remain as solids. 

The brine concentration would be maintained below the maximum solubility of the salts 

at the ambient temperature during reclaim (or for storage conditions). Based on laboratory tests 

and pond sampling campaigns, the maximum % TDS ranges between 45 and 50%. For reclaim 

and storage, the dilution of the brine phase to 45.8% TDS is expected to result in the minimum 

quantity of suspended, undissolved salts. 

Option 2 for Pond C is the analog of Option 1 for the B Ponds. All contents in the C 

Pond are pumped to the 750 Pad and stored in the interim (up to 10 years) storage containers. 
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No volume reduction except for minimization of dilution and wash water additions to the pond 

is assumed. A conceptual BFD for Option 2 is provided as Figure 4-17. 

The C Pond transport process unit operations are described below: 

The reclaimed brine and suspended solids are passed through a screen (SC-02, 

static or shaking) to remove any tramp or oversize material which could not be 

easily transported by the overland slurry pumping system. A mesh of 

approximately 3/8" should be compatible with the pumping system and produce 

minimal oversize material. The oversize and trash solids would be deposited in 

halfcrates for storage and ultimate disposal. 

The screen undersize brine slurry reports by gravity to a 3,600 gallon Agitated 

Sump Tank (SU-03 and A-03) which keeps any solids in suspension and serves 

as the feed sump for the overland slurry pumping and pipeline systems. 

The nearly saturated (45-50%TDS) brine solutions have a density of about 1.50 

grams per cubic centimeter (gm/cc). With added suspended solids, the slurry 

density can be over 1.60 gm/cc. Viscosities of the brine can be up to 50 cP. For 

the slurry with silty solids, this can increase to 100 cP. The density and Viscosity 

of the brine slurry have significant impacts on the pumping and pipeline 

0 

0 

requirements. Such slurries exhibit significant non-Newtonian flow behavior; thus 

making pumping system design, without empirical data, somewhat difficult. For 

a given pipeline size, critical pumping rates (thus pipeline velocities) need to be 

maintained in order to keep the solids in suspension. 

The Sludge Transfer Pump (P-24) is a high-head, centrifugal slurry pump with 

about 100 gpm capacity with the brine slurry and approximately 700 feet of 

0 
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pipeline to the Booster Pump station. The overland slurry transport pipeline is an 

existing 3", 200 PSlG rated, double-contained HDPE pipe. 

An existing identical sludge Transfer Booster Pump (P-25) is provided at a 

pumping station approximately halfway between the 750 Pad and the C Pond 

area. An existing 700 feet of similar pipeline delivers the C Pond brine slurry 

wastes to the 750 Pad. 

The brine slurries will be reclaimed and pumped to the 750 Pad intermittently. At 

low percentage suspended solids, the pipeline should not require flushing 

between pumping cycles for short time intervals. This is due to the relatively slow 

settling characteristics of the silty solids in the pond. Process water will used to 

flush out the pipeline between pumping cycles, if required. Between extended 

shutdowns, the pipeline will be flushed. Reclaimed C Pond brine is pumped from 

the Brine Reclaim Pump (P-20) and stored in the 3,000 gallon Dilution Brine Tank 

(S-18) and pumped by the Dilution Brine Pump (P-l8), which has about 200 gpm 

capacity. The flush water will be introduced into the Transfer Pump (P-24) suction. 

If necessary, process water from the Process Water Pump (P-12) can be used for 

final line flushing. 

The fresh water for pond washdown (or line flushing, as required) is provided from 

a fire hydrant near the C Pond and is stored in the 3,000 gallon Process Water 

Tank (P-12) located adjacent to the C Pond. It is pumped to the pond return line 

or transfer pipeline suction by the Process Water Pump (P-12) with a capacity of 

about 200 gpm. This tank and pump is also used as the system to supply dilution 

water to the pond, as required, and for transport and lance water required for the 

Clarifier reclaim (Section 4.2.3.3). 

0 

0 
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The transported brine slurry is received at the 750 Pad into the 1,000 gallon 

Agitated Transfer Sump (SU-01 and A-01) in the same manner as the B 

Consolidated Pond Option 1. 

The brine slurry waste is pumped, on an intermittent basis, into the appropriate 

interim containers using the 20 gpm, centrifugal slurry Transfer Pump (P-01). 

4.2.5.2 ODtion 5: Reduce Volume Before Interim Storaqe Usinq Dwers at Pond or Pad 

There are no options to reduce the C Pond brine slurry volume requiring storage which 

involve liquid/solid separation techniques (as for B Pond). This is because the brine salts are 

part of the waste; thus the brine and pond solids require stabilization disposal. 

The only identified alternative which could reduce storage requirements for the C Pond 

material is to dry the material. This could be done prior to transport or after the Vansport 

following reclaim from the pond. This could, in part, be accomplished in the existing 374 Building 

spray drying system for the C Pond brine (with suspended solids removed). However, the 

current capacity of that facility does not permit significant quantities of C Pond brine to be 

processed. The alternative considered was to install a new dryer facility near the C Pond or 

near the 750 Pad in order to reduce the waste volume for storage. This option was rejected 

during initial evaluations due to the likely high capital and operating costs, health and Safety 

considerations for airborne dust, and the known oxidizing character of these predominantly- 

nitrate salts. This latter consideration likely prohibits storage in the dry salt form in my 

convenient container. No further analysis of dryer options during reclaim were considered. 
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4.2.5.3 ODtion 8: Reduce Volume Durina Interim Storaae Usina Gravitv Settlina at the 

- Pad 

During interim storage at the pad, the silty solids will settle out from the brine solution. 

In addition, some salt precipitation is likely to occur. This could result in some brine solutions 

which can be decanted and evaporated in the 374 Building systems if such excess capacity 

exists. Liquid decant evaporation potential for reducing the pad storage depends on the 

available excess capacity of the 374 Building systems. Due to the unlikely probability that there 

will be such excess capacity, this case was not evaluated further. 

If the 374 Building systems were upgraded, excess capacity could be available in the 

future during the interim storage period (up to 10 years). The opportunity to reduce the brine 

storage could present itself. It would be decanted and transported (by pumping through a 

pipeline connection to the 374 Building feed pipeline or by tank truck) to the 374 Building. 

4.26 Options Evaluated for the Clarifier 

The following sections discuss process options for the Clarifier material. 

4.2.6.1 ODtion 3: Pump Evervthina to Interim Storaae bv Addina Transport Water 

The waste material (from the former A Pond contents) stored in the 788 Area Clarifier tank 

consists of about 15,000 gallons of heavy, settled solids (at about 60 wt % settled solids terminal 

density) with a water cover. The solids have a relatively-high specific gravity (over 2.2) when 

compared to the C Pond or B Pond solids. Therefore, these solids settle to a high terminal 

density. The water cover has some dissolved solids at an intermediate level between the low 

quantities in B Pond and the saturation levels in C Pond. 
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In order to reclaim the heavy settled solids, a high-pressure jet lance using fresh or 

recycled process water will be used to initially suspend the solids in the Clarifier tank. Additional 

quantities of water (up to 75,000 gallons of combined fresh and recycled water) are expected to 

be required to dilute the slurry, transport it to a holding tank and provide media to suspend the 

solids and transport them by pumping to the 750 Pad. 

The Clarifier options considered for transport to interim storage or to partially dewater the 

slurry for storage volume reduction parallel those described in Section 4.2.5 for the B 

Consolidated Pond wastes. The significant difference is in the character of the solids which settle 

significantly better and the addition of transport water to permit dilute-phase (< 10 wt % solids) 

materials handling. 

The Clarifier transport systems utilize most of the same components as the C Pond 

system (Option 2.0). A BFD for this process option is included as Figure 4-18. The additional 

unit operations required include: 

0 The Scalping Screen (SC-04) will remove any coarse oversize material prior to 

introduction into the transport system. It is located on the double-containment 

skid above the 3,600 gallon 788 Holding Agitated Sump (SU-06, A-26). The 

reclaimed slurry from the Clarifier is pumped to this screen using the Reclaim 

Pump (P-27). 

The 788 Holding Agitated Sump (SU-06 and A-26) receives the undersized Clarifier 

slurry. To assist solids suspension and to insure a homogeneous distribution in 

the Holding Tank, the slurry is diluted to the required (<IO wt % solids) density 

for transport. A Recirculation Pump (P-51) is provided to circulate the slurry 

around the 788 Holding Tank. 

0 
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The Clarifier slurry is pumped to the C Pond Agitated Sump (SU-03, A-03) using 

a bleed from the circulating Pump (P-51). This slurry is pumped to the 750 Pad 

using the same C Pond Transfer Pump (P-24) and overland pipeline system. 

Once received on the 750 Pad, distribution to the interim storage containers is the 

same as for Option 1 or for Option 2 for B and C Pond wastes, respectively. 

0 

4.2.6.2 ODtion 6.1 : Reduce Volume Before Interim Storaae Usina Gravitv Settlina at the 

- Pad 

The volume reduction options for the diluted Clarifier solids (a total of about 90,000 

gallons including reclaim, transport and washdown water) are virtually the same as those of 6 

Consolidated Pond Options 4.3,4,4, and 4.5. However, due to the limited volume of the Clarifier 

solids and due to their natural settling character, any volume reduction during reclaim would be 

done only if these systems are installed on the 750 Pad to process the B Consolidated Pond 

slurries. Therefore, all volume-reduction options for the Clarifier are contingent on the B 

Consolidated Pond transport process selection and would "piggy-back" on those systems. 

Therefore, the Clarifier Gravity Settling Option 6.1 depends on installation of the B Consolidated 

Pond Gravity Settling Option 4.3. The equipment and procedures, once the Clarifier slurry is 

transported to the Pad (as in Option 3), are the same as described in Section 4.2.4.4. 

(Note: No volume reduction options for the Clarifier slurry were considered at the 788 

Area due to the need for dilute slurry for transport and due to the lack of any available space in 

the 788 area. Thus, only options which could be carried out on the 750 Pad were considered.) 

4.2.6.3 ODtion 6.2: Reduce Volume Before Interim Storaae Usinu a Rotarv Screen 

Thickener at the Pad 
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In the event that Rotary Thickening on the Pad Option 4.4 is chosen for the B 

Consolidated Pond transport process option, the Clarifier Option 6.2 becomes viable. Otherwise, 

it is not. The equipment and operation would be identical to Option 4.4. 

4.2.6.4 Option 6.3: Reduce Volume Before Interim Storaae a Usinq Filter at the Pad 

Similarly, Option 6.3 depends on the installation of the B Consolidated Pond on Pad 

Filtration Option 4.5. In that event, this equipment and operating strategy would be used for the 

Clarifier slurry. 

4.2.6.5 Option 9: Reduce Volume Durina Interim Storaae Usina Gravitv Settlina at the 

- Pad 

Option 9 for the Clarifier solids is the same as the longer-term Gravity Settling Option 7.1 

for the B Consolidated Pond solids. The equipment and unit operations would be the same as 

that option. However, the available capacity to dispose of the decant solutions in the 374 

Building evaporator systems is still a given requirement. The clarifier solids, due to their favorable 

settling characteristics, should be readily dewatered to less than 15,000 total gallons which would 

require long-term interim storage. Thus, most of the water added for reclaim and transport could 

be removed from the material in interim storage using the longer-term gravity settling in the 

storage containers. 

4.3 PROCESS OPTIONS SHORT LIST 

The results of applying the weighted criteria to each of the process options is summarized 

in Table 4-4, Accelerated Sludge Removal Project -Sludge Removal Options List. The following 

sections discuss these results and their use in the short list selection. In considering these 

I 
I 
1 
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scores it is important to remember that options available for each waste source were evaluated 

Separately from those available to other waste sources and are meaningful only for comparisons 

within the set of options for that source. The scores associated with options for one waste 

source should not be compared to those applicable to another source. Brief descriptions of the 

preferred options are presented here along with equipment availability, cost estimates, and 

projected schedule. Detailed descriptions are found in Section 4.2.4, included with process 

descriptions of all options considered, 

4.3.1 B Consolidated Pond: Option 1 : Pump Everything to Interim Storage 

B Consolidated Pond comprises those waste materials collected previously from A Pond, 

B-North Pond and B-Central Pond. From the results shown in Table 4-4, Option 1 (Figure 4-13) 

is seen to have the highest score - 300 out of a maximum of 315. This score reflects the 

advantage of simplicity given the schedule and cost constraints. This option scored the 

maximum points under every criterion except "Stored Volume". Those options utilizing filtration 

scored high in this category but scored low in other criteria. Delaying volume reduction until after 

the ponds are clean and dry received high scores for schedule consideration as shown for 

Option 7.1,7.2, and 7.3. Option 7.1 (Figure 4-16) scored relatively high under all criteria and has 

the second highest score. 

4.3.1.1 Process Description and Equipment List 

The processing of this material requires two processing operations - reclaiming from the 

pond and transporting to storage at 750 Pad. 

The reclaiming operations is common to all options considered in the options evaluations. 

This operation, discussed in Section 4.2.3, consists of initially maneuvering a submersible pump 
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over the bottom of the pond and picking up the sludge layer along with clean liquid to produce 

an approximate 10% solid slurry. When the available clean liquid is exhausted, additional liquid 

decanted from the previous slurry will be recirculated to the pond to provide additional transport 

medium. It is believed that in total, the solid and clean liquid contents of the pond are such that 

no additional clean liquid will be required except that used for wash water. 

Following the initial step, the pond is washed with clean water to remove any material left 

behind in the initial step. 

Finally, the larger pieces of trash and debris are removed manually from the pond, 

combined with oversize solids removed by screening during the initial step, and stored as solids. 

This reclaiming step is patterned after that used successfully in previous operations to Clean 

B-North Pond and B-Central Pond. 

As pond contents are reclaimed they are collected in a slurry at pond side from which 

they are pumped to 750 Pad using one of the preferred options. These options are summarized 

here briefly and included in more detailed discussions of all evaluated options in Section 4.24. 

a) Pump everything to interim storage, including several unit operations. Underflow from 

the reclaim sumps is pumped to the section of an existing transport booster pump. This pump 

can transport approximately 75 gpm. Then discharge from the booster pump will flow through 

existing and new connecting pipelines to a sump at the 750 Pad. From this agitated sump, the 

B Consolidated Pond waste, including wash water, are transferred to interim storage without any 

volume reduction. 

b) Option 4.2 includes the unit operation of volume reduction at the pond using the 

reclaim pump as a gravity settler. From the settler, thickened sludge is pumped to 750 Pad using 

the existing HNUS stabilization equipment. Intermittent operation is required to allow settling time 

before transport to the 750 Pad. At the pad, the slurry is held in an agitated receiver sump from 
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which it is pumped to interim storage. The disadvantage of this option is the reduced transport 

capability due to the required intermittent operation. The advantage is the approximately 129,000 

gallon volume reduction of material required for interim storage. Decant water from the settler 

is collected separately at the pond in a process water tank for use as reclaim water, line flushing, 

and transport to 750 Pad where it is held temporarily pending transport to 374 Building for 

evaporation. 

c) Option 4.3 is similar to Option 4.2 except gravity settling before interim storage is 

accomplished after transporting all contents of 6-South Pond to the 750 Pad. Sludge from the 

reclaim sump is pumped to the transport booster pumps and transferred to a gravity settler. The 

thickened, reduced sludge is transferred intermittently to the interim storage. Clarified water from 

the settler is pumped back to the pond for use as reclaim process water and line flushing. 

Excess clarified water, approximately 129,000 gallons, is temporarily stored at the pad pending 

transfer to 374 Building for evaporation. The advantages are the reduced storage requirements 

and the pumping of a reduced solids content slurry, compared to Option 4.2. The disadvantage 

of this option is the requirement for an additional line to return process water to the pond and 

the capacity reduction associated with the intermittent operation of the settler. 

d) Option 7.1 is a combination of Option 1 and Option 4.3. All of the 6-South Pond 

contents are transferred to the 750 Pad as in Option 1. From the agitated sump at the pad, the 

waste is transferred to temporary interim storage. In storage, the solid contents will settle in time. 

From temporary storage, after the pond is completely clean, the settled interim storage containers 

will be decanted and the decant transferred to 374 Building for evaporation. The settled solids 

will be combined to free up space for the remainder of the interim period. The advantage of this 

option is that it provided the most expedient and minimum risk route to cleaning 6-South Pond 

within the schedule constraint. The disadvantage of this option is that it requires the maximum 
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storage initially. Approximately 350,000 gallons of initial storage are required with a later 

reduction to 230,000 gallons. 

4.3.1.2 Schedule 

The schedule for completing the reclaiming and pumping to interim storage of BSouth 

Pond waste under Option 1, Pump Everything to Interim Storage, is the shortest of all options 

short listed for this pond. This reflects the fact that fewer unit operations are involved. 

Additionally, the elapsed time between pumping the maximum volume of slurry to 750 Pad 

represented by this option, and pumping a smaller volume represented by Option 4.2, coupled 

with intermittent operations favors pumping the larger volume. 

The schedule, shown graphically in Appendix I ,  is dependent upon permitting and 

contracting being completed as shown. Additionally the actual pumping of waste to 750 Pad 

depends upon the timely installation of the interim storage tanks. Not all tanks must be in place 

with secondary containment for pumping to begin. The pumping process completion will lag 

tank installation. The schedule shows approximately four week float in this constraint. One week 

is allotted for pond circulation followed by 20 days for reclaiming and pumping to the 750 Pad. 

This assumes five actual pumping hours per day at 60 gpm with three days contingency. Fifteen 

days are allowed for pond rinsing and trashldebris removal. Finally, 10 days are allocated for 

demobilization and cleaning the operating area, There is no contingency built in the schedule. 

With an early start constraint for starting pumping operations on April 15, and a designed finish 

date of October 31 for the last day of activity for 1994, there are 106 days of float or contingency 

allowed based on cleaning only this pond. The October 31 date was chosen as representative 

of the need to conclude activities before winter weather begins. 
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The schedule for completing the reclaiming and pumping to interim storage of BSouth 

Pond under Option 4.2, Reduce Volume by Gravity Settling, at the Pond follows essentially the 

same schedule as Option 1 except for the additional time to settle and decant the liquid. 

Appendix I displays the draft schedule graphically. Thirty-five days are allowed for reclaiming, 

settling, decanting and pumping to the 750 Pad, This allows approximately equal time for settling 

and pumping. It is noted that in a scenario where the operational sequence is reclaim one day, 

settle one day, and pump one day, an additional 17 days will be required unless two settlers are 

installed at the pond. The additional resources required to install and demobilize this option have 

been assumed to be covered by adding personnel during these periods rather than extending 

the elapsed time. There is no contingency added to this schedule. There are allowances of 20 

days for installation, 15 days for washdown, rinse, and trash/debris removal, and 10 days for 

demobilization. Assuming an early start date of April 15 for pond operations and a last day to 

complete 1994 activities of October 31, there are 91 days of total contingency based on this 

pond option. 

The schedule for completing the reclaiming and pumping to interim storage of B-South 

Pond under Option 4.3, Reduce Volume Before Interim Storage Using Gravity settlers at the Pad, 

follows essentially the same schedule as that of Option 4.2 as shown graphically in Appendix 1. 

The activities are identical except: 

a) installation of a return to pond pipeline is required; and 

b) decant water must be returned to the pond during operation. 

These additional activities are assumed to be covered by additional personnel during 

process installation and operation rather that by extending the elapsed time of the project. Thirty- 

five days are allowed in the schedule for reclaiming and pumping to the pad. The process is 

intermittent to permit gravity separation of a dense sludge, at the pad, between receipt at that 
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location and transfer to storage. As noted above under item B, a scenario of pump, settle, and 

transfer to storage on three consecutive days would add an additional 17 days to the actual 

process of reclaiming from the pond and pumping to interim storage with volume reduction. 

Transfer from the settler to interim storage is assumed to follow immediately after settling so that 

only one day is added to the schedule at the end of the pump and settle operations to complete 

the operations. The schedule has no built in contingency with an early start constraint of April 

15 and a last day to complete activities on October 31 in 1994, 91 days of float on project 

contingency are available based on operation at BSouth Pond only. 

The schedule for completing the reclaiming of B-south Pond under Option 7.1, Reduce 

Volume During Interim Storage Using Gravity Settling at the Pad, follows the same schedule as 

Option 1. In this option, volume reduction follows reclaiming of the two ponds and clarifier after 

they are all clean and dry. The delayed activities of volume reduction by decanting clear liquid 

and consolidating the remaining sludge in fewer tanks are considered to occur after the 

completion of this project. This concept is illustrated in Appendix L; however, the extended 

settling and decanting activities are shown for concept only and have not been considered as 

to their actual schedule requirements, No particular distinction, between Option 1 and Option 

7.1, of activities to transfer to storage have been made because each received a detailed analysis 

in this study. In practice, a distinction may be made to provide access for the decanting and 

consolidation activity at a later date in Option 7.1. 

4.3.1.3 - cost 

The total estimated costs for implementing Option 1, Pump Everything to Interim Storage 

(without volume reduction) is $1,303,793. This cost includes $7'70,000 estimated direct cost, 
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$237,000 for maintenance and operation (M and 0) contractor costs, $250,000 in contingency, 

and $47,500 in escalation. 

The total estimated costs for implementing Option 4.2, Reduce Volume Before Interim 

Storage Using Gravity Settling at the Pond, is $1,876,000. This costs includes $1,162,000 

estimated direct cost, $286,500 for maintenance and operation (M & 0) Contractor costs, 

$360,000 in contingency, and $68,500 in escalation. 

The total estimated costs for implementing Option 4.3, Reduce Volume Before Interim 

Storage Using Gravity Settling at the Pad, is $2,029,000. This cost includes $1,282,000 estimated 

direct cost, $291,000 for M and 0 Contractor costs, $386,000 in contingency, and $70,000 in 

escalation. 

The total estimated costs for implementing Option 7.1, Reduce Volume During Interim 

Storage Using Gravity Settling at the Pad, is $7,304,000. This cost includes $770,000 estimated 

direct cost, $237,000 for M and 0 Contractor costs, $250,000 in contingency, and $47,500 In 

escalation. This estimated cost is identical to that of Option 1 because activities required to 

reduce the volume during interim storage are beyond the completion of this project to clean the 

ponds and place the waste in interim storage with ultimate disposal at some latter date. 

4.3.2 C Pond: Option 2: Pump Everything to Interim Storage After Composition 

Adjustment 

From the results shown in Table 4-4, Option 2 (Figure 4-1 7) is shown to have the highest 

score. This option, Pumping Everything to interim Storage, showed the advantage of simplicity 

in the meeting of cost and schedule constraints. It scores low under the criteria for Storage 

volume due to having the maximum volume of all the options considered. Option 8, requiring 

volume reduction after all ponds are clean and dry, also scored fairly high but lost points under 
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several criteria. Option 5 scored low because it would required a drier at the 750 Pad and was 

not considered feasible under schedule constraints. The option retained for the short list is 

Option 2. 

4.3.2.1 Process Description and Equipment List 

Detailed process descriptions of Option 2 are included in Section 4.2.5 along with the 

options considered. 

In summary, Option 2 involved two operations, reclaiming from the pond and pumping 

the material to interim storage at 750 Pad. The waste material includes surface brine, salt 

formations, mushy salts, and silt. 

Reclaiming waste from this pond involves pumping to pond side, circulation of its contents 

to dissolve the salt crystals and salt formations, adjusting its composition if required, screening 

to remove oversize, and collecting in a storage container for the pumping to the 750 Pad. 

Recirculated brine is pumped to the pond for salt crystal dissolution using a submersible 

centrifugal pump suspended from a movable crane. 

The pond contents will be pumped at pond side using a submersible pump maneuvered 

manually with ropes to cover the pond area. Additional water will be added as required to 

maintain brine at below 50% TDS and to wash the pond sides and bottom. Pond contents will 

be collected in reclaim sumps with decant used to provide recirculation water. Oversize from the 

reclaim pumping operation will be separated by screening. After the ponds have been emptied 

of brine and silt and have been washed, debris and trash will be removed manually. Screen 

oversize and trash will be stored as solids. 

Transporting of the reclaimed waste is achieved by an existing transport pump to an 

existing booster pump and through an existing transfer line. Transported waste are collected in 
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an agitated receiver sump at 750 Pad. From the receiver sump the wastes are pumped to the 

interim storage. 

4.3.2.2 Schedule 

The schedule for processing the contents of C Pond, Option 2, has the same constraints 

regarding regulatory and contractual matters as did the schedule for processing B-South Pond. 

The initiation of pumping activities at C Pond is constrained by the task of installing interim 

storage containers through preparatory activities. Pumping may begin in early 1994 as weather 

permits. 

The schedule shown in Appendix i reflects the scenario which the processing of these 

wastes will follow after the completion of processing activities at B-South Pond and those of the 

Clarifier. Under this scenario, seasonal weather and container installation are not the controlling 

constrains. This sequence of processing the three waste sources was chosen for purposes of 

this study so as to take advantage of the warmer weather to assist in dissolving the salt crystals 

of C Pond. 

Hook-up and installation of equipment tasks are shown to begin after the completion of 

similar tasks at B-South Pond. The task of dissolving the salt crystals in the pond then begins 

while pumping of other waste to interim storage is in progress. Four weeks have been allocated 

for this purpose. Immediately following the dissolution of the salt crystals, reclaiming and 

pumping to interim storage may begin. At 60 gpm and based on an estimate of 456,000 gallons 

to be processed, 25 days are allotted for pumping to 750 Pad and transfer to interim storage. 

No contingency has been shown in this schedule. The end date of September 20, as shown in 

the figure, is based upon field activities beginning in mid-May in coordination with activities at the 
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B-South Pond and the Clarifier. The float shown in the figure is based upon an end date of 

October 31 for all 1994 field activities. 

4.3.2.3 - cost 

The total estimated costs for implementing Option 2, Pump Everything to Interim Storage 

(without reducing volume) is $1,411,000. This cost includes $739,000 estimated direct cost, 

$348,000 for M and 0 Contractor costs, $270,000 in contingency, and $55,000 in escalation. 

4.3.3 Clarifier: Option 3: Pump Everything to Interim Storage by Adding Transport Water 

In the application of the criteria to the options available for reclaiming and transporting 

the clarifier contents, those options requiring volume reduction were considered to apply to a 

scenario in which the waste were processed along with the waste from B Consolidated Pond. 

From the results shown in Table 4-4, Option 3 (Figure 4-18), Pumping Everything to Interim 

Storage, scored the maximum points in every category except that of stored volume. Option 9 

requiring volume reduction after all ponds are clean and dry and Option 6.1 requiring volume 

reduction during reclaim and transport operations also scored high and are assumed to piggy 

back onto similar operations described under Section 4.3.1. The options requiring volume 

reduction by mechanical means scored low in spite of their advantage under this criteria 

generally because of low scores in criteria reflecting increased complexity, cost, schedule, and 

engineering requirements. The option retained on the short list is Option 3. 

This evaluation procedure in addition to providing a consistent method for selecting 

preferred options, also highlights the importance of the premise that there is serious constraint 

in the availability of storage space. If a higher premium were to be placed upon space, a 

reevaluation of the options in which stored volume was assigned a higher maximum value might 
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show different results. However, unless such a premium were very large, the options retained 

on the short list, requiring volume reduction by settling, would still cover that scenario. 

4.3.3.1 Process Description and EauiDment List 

The detailed process description for Option 3 is continued in Section 4.2.6 with 

descriptions of all options considered. In summary, this option contains two operating units, 

reclaiming and pumping to interim storage. The Clarifier is an above ground open-top tank with 

a high density solidified sludge. These contents will be loosened by a manually-operated water 

lance with solids directed to a section of the diagram pump. The pump will discharge over a 

screen for oversize removal before the waste slurry is collected in a reclaim sump. The empty 

Clarifier will be washed with clean water and wash water also collected in the sump. Trash and 

debris removal is by hand and is combined with screen oversize for storage as solids. Decant 

water from 750 Pad may be used as source water. In this case, a separate clean System is 

required for washing. 

Transport of the waste to 750 Pad requires pumping from the sump through the existing 

C Pond to 750 Pad pipeline transportation to an agitated tank at the 750 Pad. From the agitated 

tank at the pad, the Clarifier waste is pumped to interim storage. 

4.3.3.2 Schedule 

For purposes of this study, the scheduling of processing of waste from the Clarifier, 

Option 3, is assumed to follow immediately after processing the waste from B-South Pond. For 

purposes of this study, hook-up and installation of equipment for reclaiming and pumping to 

interim storage is scheduled to begin immediately following the completion of processing of the 

waste in BSouth Pond. The reclaiming of the Clarifier contents with a water lance and pumping 
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to 750 Pad is expected to take 10 days at 30 gpm, assuming 90,000 gallons to be pumped 

(including wash water and five hours per day actual pumping time). The schedule, shown in 

Appendix I, illustrates this schedule including the prerequisite regulatory and container task 

completions. 

4.3.3.3 - cost 

The total estimated costs for implementing Option 3, Pump Everything to Interim Storage 

(without volume reduction) is $476,000. This cost includes $1 92’00 estimated direct cost, 

$1 64,000 for M and 0 Contractor costs, $1 04,000 in contingency, and $1 6,000 in escalation. 

4.3.4 Summary of Process Options Short List 

The process option team selected four options for processing B-South Pond contents, 

one option for C Pond, and one option for the clarifier. These options, 1, 4.2, 4.3, and 7.1 for 

B-South Pond; 2 for C Pond, and 3 for the Clarifier are described briefly above and in more detail 

in Section 4.2. 

Analysis of the schedule shows that all three of these waste sources can be processed 

in one season if regulatory issues, contractual arrangements, and interim storage capacity are 

complete. A significant slip in any activity will push processing into the winter and require 

dividing it into two process seasons. This will still allow completion of the project within the time 

constraint of December 1995. Training of personnel is not shown on the schedule bar chart but 

is included in the cost (Appendix I). The schedule assumes that training will begin in late winter 

and will not have a significant impact on the completion schedule. 

The budget constraints appear to be to be tight pending a more detailed analysis Of 

personnel requirements. The breakdown of available funds may also preclude the completion 
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of the task within one process season (April through October). Delaying completion to coincide 

with funding will undoubtedly mean more total cost associated with stop and restart of activities. 

The preferred options from a cost and schedule point of view are to reclaim and pump 

to storage without any reduced volume. A high premium for storage space may change this 

conclusion. 

5.0 STORAGE OPTIONS 

5.1 STORAGE OPTIONS METHODOLOGY 

Pond storage team meetings were conducted to generate and discuss possible storage 

options. The storage options determined to be feasible and worth consideration Fable 51) 

based upon the team member experience, prior experience at RFP, and team consensus, are 

discussed in detail in the following sections. A hypothetical base case was created for 

comparison purposes to evaluate the advantages and disadvantages of the options under 

consideration (Table 5-2). 

Recommendations for the storage and Mure retrieval of waste from the three waste 

sources, B Consolidated Pond, C Pond, and the Clarifier, were arrived at through the following 

method: 

0 generating a list of options available for storage of waste from B Consolidated 

Pond, C Pond, and the Clarifier for a period of up to 1 0-years, without processing 

or stabilizing for permanent disposal (discussion in Section 5.2). 

evaluating schedule considerations for each option with regard to a December 

1995 deadline for having the ponds clean and dry. 

evaluating cost considerations for each option with regard to maintaining a budget 

of $3.6 million in fiscal year 1994 and $2.1 million in fiscal year 1995. 

0 

0 
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Table 5 1  
Storage Options 

Option 1 

Option 2 

Option 3 

Option 4 

Option 5 

Option 6 

Option 7 

Option 8 

1 Option9 

Rolloffs, Open Top Containers with External Secondary 
Containment 

Mobile FRAC Tanks with External Secondary 
Containment 

Roll-offs, Open Top Containers with HDPE Liner 

55-Gallon Poly Drums 

TRU-PAC Metal Boxes with External Secondary 
Containment 

TRU-PAC Metal Boxes with Liner 

Vertical Poly Tanks 

Vertical Steel Tanks 

Horizontal Steel Tanks 

11 Option IO Modular Tanks 
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TABLE 5-2 

Storage Options Rating Criteria 
Base Case Definitions 

Yeated Real Estate 

Chemical Resistance 

Ease of Sludge 
Removal 

Hazards Analysis/SAR 

Ease of 
Sam pling/lns pection 
NEPA Requirements 

Maintenance 

Emergeny Liquid 
Removal/ epar 

Susceptibility to 
Operator error 

Secondary Waste 
Stream 

Decant Capabilities 

Decontamination and 
Decommissioning 
Permitting 

Construction 

Design 

The land space required to 
store the waste. Heating 
capabilities are required. 
The ability to contain C Pond 
contents. Materials of 
construction are a concern for 
C Pond contents 

The capability to have the 
contents removed for final 
future treatment. 
The ease of hazards analysis. 

The proficiency of container 
inspection 
NEFA requirements for the 
containers 
The general upkeep of the 
containers. 
The ability to transfer material 
from container for repairs. 

The potential for operator errors 
based on number of operations 
involving containers. 
The amount of waste created 
during setup and operations. 

The ability to remove liquied 
from the container. 

The ability to decontaminate 
and dispose of container. 
The ability to permit operation 
per RCRA requirements. 

The amount of construction 
required for proposed option. 
The amount of design involved 

Adequate heated storage 
space on the 750 Pad 

The base case is a 
combination of chemical- 
resistant and non 
chemical-resistant 
containers. 
Moderate difficulties in 
removing sludge. 

Minor modifications to 
the SAR. 
Mid-range quantity of 
containers. 
Minor modifications to 
NEPA document. 
Minor container upkeep. 

Moderate difficulties 
transferring materials and 
making repairs. 
A moderate amount of 
associated operator 
activities. 
A moderate amount of 
secondary waste is 
created. 
Moderate amount of 
difficulties in decanting. 
Moderate difficulty for D 
8~ D. 
Moderate modifications 
to the existing RCRA 
permit 
Minor amount of on-site 
construction involved. 
Minor amount of design 
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0 using a simple approach philosophy in keeping with the cost and schedule 

constraints. 

selecting a short list of preferred options using a criteria evaluation procedure 

(discussed in Sections 5.2 and Section 5.3). 

preparing a rough estimate of the cost and schedule requirements for the 

preferred options (discussed in Section 5.3). 

making a recommendation as to the preferred storage option for each of the 

ponds and the clarifier based upon the cost and schedule requirements of the 

preferred options discussed in Section 2.2. 

0 

8 

0 

A matrix (Table 5-3) was developed using the following rating system: 

+ Positive rating indicates that this option provides a benefit compared to the other 

alternatives. 

Neutral rating indicates that this option, compared to the other options, provides 

no benefit or disadvantage. 

0 

- Negative rating indicates that this option provides a disadvantage compared to the 

other alternatives. 

5.1 .I Short List Selection 

Following the identification of available options for storage, the options were reduced to 

a short list. The methodology included: 

0 Selecting a set of criteria appropriate for the purpose of the project and the rating 

criteria given in Table 5.2 
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5.2 

5.2.1 

0 Evaluating the options available for storage for each waste stream based on the 

consensus of the evaluation team. 

Summing the scores for each option and selecting the options with the top scores 

as the preferred options for each of the three wastes. 

Based on the numerical scores in Table 5-3, the short list of storage options is: 

Option 1 : Roll-offs, open top containers with external secondary containment; 

Option 2: Mobile Frac Tanks with external secondary containment; 

Option 3: Roll-off, open top containers with an HDPE liner. 

DISCUSSION OF ALL OPTIONS 

The following sections discuss the technical feasibility aspects of each option. 

Option 1 : Roll-Offs, Open Top Containers with External Secondary Containment 

A roll-off is an open top, rectangular carbon steel tank. External secondary containment 

will be provided. Refer to Appendix J for further information on the roll-off containers, and for 

further information on the external secondary containment refer to Appendix K. 

5.2.1.1 Technical Feasibility 

The following sections discuss the technical feasibility aspects of Option 1. 
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5.2.1.1.1 Heated Real Estate Necessary 

RATING: 0 (Equivalent to Base Case) 

Due to the characteristics of the pond contents, the real estate needed for storage area 

is required to be heated for freeze protection. With Option 1 it is estimated that the storage 

space available within the heated tents will be adequate (Figure 5-1). 

5.2.1.1.2 Chemical Resistance 

RATING: - (Disadvantage compared to Base Case) 

Due to the characteristics of the C Pond contents, unlined carbon steel tanks will not 

adequatety store C Pond contents for the required 10-year life-term. 

5.2.1.1.3 Ease of Sludge Removal 

RATING: + (Advantage compared to Base Case) 

The open top to the container will aid in the sludge removal capability. The sludge may 

be removed with minor difficulties from catwalks above the containers without any personnel 

entry. 

5.2.1.1.4 Safety Analysis Documentation 

RATING: 0 (Equivalent to Base Case) 

Safety analysis documentation has been written for the 750 Pad. This documentation will 

require minor modification in order to address this storage option. 
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5.2.1.1.5 Ease of Sampling/lnspection 

RATING: 0 (Equivalent to Base Case) 

With the Option 1 containers, any necessary sampling and inspections should be relatively 

less difficult than with a greater quantity of smaller containers. Option 1 has a mid-range quantity 

of containers. 

5.2.1.1.6 NEPA Requirements 

RATING: 0 (Equivalent to Base Case) 

The NEPA Requirements will become much more involved if it becomes necessary to find 

an additional storage area other than the 750 Pad. Since it is estimated that with this option the 

storage space on 750 Pad will be adequate, the NEPA requirements will be less complicated. 

5.2.1.1.7 Maintenance 

RATING: 0 (Equivalent to Base Case) 

The maintenance required on the Option 1 containers are predicted to be minimal. Any 

required maintenance should not be difficult to accomplish. 

5.2.1.1.8 Emergency Liquid Removal/Repair 

RATING: - (Disadvantage compared to Base Case) 

Emergency liquid removal with Option 1 containers will require an empty container of 

equal or greater size for transferring purposes. Furthermore, full Option 1 containers cannot be 

moved for repair. This increases the difficulty in repair because a large quantity of liquid will have 

to be removed before repair can be made, Also, the Option 1 containers have particular spacing 

limitations that will make it difficult to reposition the container for repair. 
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5.2.1.1.9 Susceptibility to Operator Error 

RATING: 0 (Equivalent to Base Case) 

It is suspected that the greater the number of operations associated with the containers, 

the susceptibility for operator errors increases and, conversely the fewer operations decreases 

the susceptibility for operator errors. The Option 1 containers have a moderate number of 

repetitive operations because of the small number of containers. 

5.2.1.1.1 0 Secondary Wastestreams 

RATING: 0 (Equivalent to Base Case) 

Option 1 containers are anticipated to have no useable value after utilization. The 

containers and the external secondary containment will become waste. It is believed that Option 

1 containers will create a moderate amount of secondary waste which is similar to the base 

case. 

5.2.1.1.1 1 Decant Capabilities 

RATING: + (Advantage compared to Base Case) 

The Option 1 containers have a minor amount of difficulties associated with decanting. 

This will permit the decanted water to be sent to the 374 Building evaporator which minimizes 

the waste to be stored on the 750 Pad. 

5.2.1.1.1 2 Decontamination and Decommissioning 

(Equivalent to Base Case) RATING: 0 

It is anticipated that the decontamination and decommissioning of the Option 1 container 

will be no greater or no more difficult than the base case. 
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5.2.1.1.1 3 Permitting 

RATING: 0 (Equivalent to Base Case) 

The 750 Pad is permitted to store waste (discussed in Section 1.1.2). Only moderate 

modifications will be necessary to store the pond contents on the 750 Pad. If other storage 

locations are necessary then initial permitting efforts will be required for the new location. Option 

1 containers are estimated to fit on the 750 Pad and a moderate amount of modifications Will 

have to be made to the existing permit. 

5.2.1.2 Schedule 

The following sections discuss scheduling concerns related to Option 1. 

5.2.1.2.1 Construction 

RATING: + (Advantage compared to Base Case) 

On-site construction of the Option 1 containers will be non-existent. All the containers are 

manufactured off-site and will simply be delivered to the site. 

5.2.1.2.2 Design 

RATING: + (Advantage compared to Base Case) 

Design of the Option 1 containers is minimal. These containers are supplier designed, 

standard containers and will have no scheduling delays due to engineering design. 

5.2.2 Option 2: FRAC Tank with External Secondary Containment 
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Mobile FRAC Tanks are closed top, carbon steel, large capacity storage tanks. External 

secondary containment is provided. Refer to Appendix J for further information on tanks and 

external secondary containment. 

5.2.2.1 Technical Feasibility 

The following sections discuss the technical feasibility aspects of Option 2. Additional 

rating information is provided in Table 5-3. 

5.2.2.1.1 Heated Real Estate Necessary 

RATING: + (Advantage compared to Base Case) 

The Option 2 containers are large capacity containers which lowers the square footage 

necessary for storage. It is estimated that the proposed 750 Pad will have more than adequate 

heated storage space available for the Option 2 containers (Figure 5-2). 

5.2.2.1.2 Chemical Resistance 

RATING: - (Disadvantage compared to Base Case) 

Due to the characteristics of the C Pond contents, an unlined carbon steel tank will not 

adequately store C Pond contents for the required 1 0-year life-term. 

5.2.2.1.3 Ease of Sludge Removal 

RATING: - (Disadvantage compared to Base Case) 

Option 2 containers are closed top which hinders the sludge removal capabilities. Also, 

personnel tank entry could be required for sludge removal. 
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5.2.2.1.4 Safety Analysis Documentation 

RATING: 0 (Equivalent to Base Case) 

Safety analysis documentation has been written for the 750 Pad storage area. This 

documentation will require moderate modification in order to address this storage option. The 

scope of this modification is no more difficult than that required for the base case. 

5.2.2.1.5 Ease of Sampling/lnspection 

RATING: + (Advantage compared to Base Case) 

With the large containers in Option 2, any necessary sampling and inspections should be 

relatively easy because of the smaller quantity of containers. 

5.2.2.1.6 NEPA Requirements 

RATING: 0 (Equivalent to Base Case) 

The NEPA Requirements will become much more involved if it bec mes necessary to find 

additional storage area other than the 750 Pad, Since it is estimated that with this option the 

storage space on 750 Pad will be adequate, the NEPA documentation modifications will be 

minor. 

5.2.2.1.7 Maintenance 

RATING: 0 (Equivalent to Base Case) 

The maintenance required on the Option 2 containers is predicted to be minimal. 
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5.2.2.1 .a Emergency Liquid Removal/Repair 

RATING: - (Disadvantage compared to Base Case) 

Emergency liquid removal with Option 2 containers will require an empty equal or greater 

sized container for transferring purposes. Furthermore, full Option 2 containers cannot be moved 

for repair. This increases the difficulty in repair because the larger quantity of liquid will have to 

transferred before repairs can be made. Also the Option 2 containers have particular 

configuration and space limitations that will make it difficult to reposition the container for repair. 

5.2.2.1.9 Susceptibility to Operator Error 

RATING: + (Advantage compared to Base Case) 

It is suspected that the greater the number of operations associated with the containers 

the susceptibility for operator errors increases and conversely, the fewer operations decreases 

the susceptibility for operator errors. The Option 2 containers have a minimal number of 

operations. 

5.2.2.1.1 0 Secondary Wastestream 

RATING: 0 (Equivalent to Base Case) 

Option 2 containers are anticipated to have no useful value after utilization. The 

containers and external secondary containment will become waste. It is believed that Option 2 

containers will create a moderate amount of secondary waste. 

5.2.2.1.1 1 Decant Capabilities 

RATING: - (Disadvantage compared to Base Case) 

The closed top containers in Option 2 lead to difficult decanting capabilities. 
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5.2.2.1.1 2 Decontamination and Decommissioning 

RATING: 0 (Equivalent to Base Case). 

It is anticipated that the decontamination and decommissioning of the Option 2 containers 

will be no more difficult than the base case. 

5.2.2.1.1 3 Permitting 

RATING: 0 (Equivalent to Base Case) 

Option 2 containers are estimated to fit on the 750 Pad; therefore, moderate modifications 

will have to be made to the existing permit. 

5.2.2.2 Schedule 

The following sections discuss the scheduling aspects related to Option 2. 

5.2.2.2.1 Construction 

RATING: + (Advantage compared to Base Case) 

On-site construction of the Option 2 containers will be non existent. All the containers are 

manufactured off-site and will simply be delivered to the site. 

5.2.2.2.2 Design 

FATING: + (Advantage compared to Base Case) 

Option 2 containers have minimal design involved. 
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5.2.3 Option 3: Roll-Offs, Open Top Containers with HDPE Liner 

A roll-off is an open top, rectangular carbon steel tank. An HDPE chemical resistant liner 

will provide primary containment. Refer to Appendix J for further information on the rolloff 

containers. 

5.2.3.1 Technical Feasibilitv 

The following sections discuss the technical feasibility aspects of Option 3. 

5.2.3.1.1 Heated Real Estate Necessary 

RATING: 0 (Equivalent to Base Case) 

With Option 3 it is estimated that the storage space available within the heated tents will 

be adequate. 

5.2.3.1.2 Chemical Resistance 

RATING: + (Advantage compared to Base Case) 

Option 3 provides HDPE tank linings adequate for corrosion protection against C Pond 

contents. 

5.2.3.1.3 Ease of Sludge Removal 

RATING: + (Advantage compared to Base Case) 

The open top to the container will aid in the sludge removal capabilities. The sludge may 

be removed from above the container from catwalks with out any personnel entry into the 

container. 
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5.2.3.1.4 Safety Analysis Documentation 

RATING: 0 (Equivalent to Base Case) 

Safety analysis documentation has been written for the 750 Pad storage area. This 

documentation will require minor modification in order to address this storage option. 

5.2.3.1.5 Ease of Sampling/lnspection 

RATING: 0 (Equivalent to Base Case) 

With the smaller quantity of containers, any necessary sampling and inspections should 

be relatively less difficult than with a greater quantity of smaller containers. Option 3 has an 

mid-range number of containers. 

5.2.3.1.6 NEPA Requirements 

RATING: 0 (Equivalent to Base Case) 

The NEPA Requirements become much more involved if it is necessary to find additional 

storage area other than the 750 Pad. Since it is estimated that with Option 3 the storage space 

on 750 Pad will be adequate, the NEPA documentation modifications will be minor. 

5.2.3.1.7 Maintenance 

RATING: 0 (Equivalent to Base Case) 

The maintenance required on the Option 3 containers is predicted to be minimal. 
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5.2.3.1.8 Emergency Liquid Removal/Repair 

RATING: - (Disadvantage compared to Base Case) 

Emergency liquid removal with Option 3 containers will require an empty container of 

equal or greater size for transferring purposes. Furthermore, Option 3 full containers cannot be 

moved for repair. This increases the difficulty in repair because a large quantity of liquid will have 

to removed before repair can be made. Also the Option 3 containers have particular spacing 

limitations that will make it difficult to reposition the container for repair. 

5.2.3.1.9 Susceptibility to Operator Error 

RATING: 0 (Equivalent to Base Case) 

It is suspected that the greater the number of operations associated with the containers 

the susceptibility for operator errors increases and conversely, the fewer operations decreases 

the susceptibility for operator errors. Option 3 containers have an moderate amount of 

associated operations. 

5.2.3.1.1 0 Secondary Wastestream 

RATING: 0 (Equivalent to Base Case) 

The Option 3 containers and secondary containment liner will become waste. It is 

believed that Option 3 containers will create a moderate amount of secondary waste as 

compared to the base case. 
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5.2.3.1.1 1 Decant Capabilities 

RATING: + (Advantage compared to Base Case) 

The Option 3 containers are relatively easy to decant. This will permit the decanted water 

to be sent to the 374 Building evaporator which minimizes the waste to be stored on the 750 

Pad. 

5.2.3.1.1 2 Decontamination and Decommissioning 

RATING: + (Advantage compared to Base Case) 

Option 3 containers after utilization may be used on-site for construction dumpsters after 

removal of the HDPE liners and the containers pass the radiological detection measures. This 

is a benefit because of waste minimization. 

5.2.3.1.1 3 Permitting 

RATING: 0 (Equivalent to Base Case) 

Option 3 containers are estimated to fit on the 750 Pad. Moderate modifications are 

necessary to the existing permit. 

5.2.3.2 Schedule 

The following sections discuss the scheduling aspects related to Option 3. 

5.2.3.2.1 Construction 

RATING: + (Advantage compared to Base Case) 

On-site construction of the Option 3 will be nonexistent. All the containers are 

manufactured off-site and will simply be delivered to the site. 
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5.2.3.2.2 Design 

RATING: + (Advantage compared to Base Case) 

Design of the Option 3 containers is minimal. These containers are supplier designed 

standard containers and have no scheduling delays due to engineering design. 

5.24 Option 4: 55-Gallon Poly Drums 

This option is the use of 55gallon poly drums, packed in 80 gallon steel drums for 

secondary containment. 

5.2.4.1 Technical Feasibilitv 

The following sections discuss the technical feasibility aspects of Option 4. 

5.2.4.1.1 Heated Real Estate Necessary 

RATING: - (Disadvantage compared to Base Case) 

The estimated heated real estate or storage space needed for Option 4 exceeds the 

limitations of the 750 Pad and other locations will be necessary for storage (Figure 5-3). 

5.2.4.1.2 Chemical Resistance 

RATING: + (Advantage compared to Base Case) 

Option 4 stores the Pond contents in polyethylene drums which provides adequate 

chemical resistance for the proposed contents. 
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5.2.4.1.3 Ease of Sludge Removal 

RATING: - (Disadvantage compared to Base Case) 

The Option 4 drums have increased difficulty in sludge removal due to the large quantity 

of containers. 

5.2.4.1.4 Safety Analysis Documentation 

RATING: - (Disadvantage compared to Base Case) 

Safety analysis documentation has been written for the 750 Pad storage area. Additional 

safety analysis documentation will be necessary since additional storage area will be required 

for this option. 

5.2.4.1.5 Ease of Sampling/lnspection 

RATING: - (Disadvantage compared to Base Case) 

Option 4 has a large quantity of containers and this increases the difficulty of sampling 

and inspections. 

5.2.4.1.6 NEPA Requirements 

RATING: - (Disadvantage compared to Base Case) 

The NEPA Requirements will become much more involved if it becomes necessary to find 

additional storage areas. Since it is estimated that with Option 4 the storage space on 750 Pad 

will not be adequate, the NEPA documentation will be more involved. 
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5.2.4.1.7 Maintenance 

RATING: 0 (Equivalent to Base Case) 

The maintenance required on the Option 4 containers is predicted to be minimal. 

5.2.4.1.8 Emergency Liquid RemovaVRepair 

RATING: + (Advantage compared to Base Case) 

Option 4 has smaller volume within each container and therefore will be less difficult to 

manage should an emergency arise. 

5.2.4.1.9 Susceptibility to Operator Error 

RATING: - (Disadvantage compared to Base Case) 

It is suspected that the greater the number of operations associated with the containers 

the susceptibility for operator errors increases. Option 4 containers has a large number of 

associated operations. 

5.2.4.1 .l 0 Secondary Wastestreams 

RATING: 0 (Equivalent to Base Case) 

Option 4 will create a moderate amount of secondary waste. 

5.2.4.1.1 1 Decant Capabilities 

RATING: - (Disadvantage compared to Base Case) 

Decanting for Option 4 is relatively difficult due to the large quantity of containers. 
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5.2.4.1.1 2 Decontamination and Decommissioning 

(Equivalent to Base Case) RATING: 0 

It is anticipated that the decontamination and decommissioning of the Option 4 containers 

will be no greater or no more difficult than the base case. 

5.2.4.1.1 3 Permitting 

RATING: - (Disadvantage compared to Base Case) 

Permitting for Option 4 will be relatively easy for the 750 Pad and more difficult for the 

supplementary storage area. 

5.2.4.2 Schedule 

The following sections discuss the scheduling aspects related to Option 4. 

5.2.4.2.1 Construction 

RATING: + (Advantage compared to Base Case) 

The containers required for this option would be constructed off-site and delivered ready 

for use. However, construction of a heated facility for container storage would be required. 

5.2.4.2.2 Design 

RATING: + (Advantage compared to Base Case) 

No design is involved with Option 4 containers. Design of an additional storage facility 

could be required. 

5.25 Option 5: TRU-PAC Metal Boxes with External Secondary Containment 
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TRU-PAC metal boxes are 4 feet by 4 feet by 7 feet metal containers currently used on 

the 750 Pad. External secondary containment is provided. 

5.2.5.1 Technical Feasibilitv 

The following sections discuss the technical feasibility aspects of Option 5. 

5.2.5.1.1 Heated Real Estate Necessary 

RATING: - (Disadvantage compared to Base Case) 

The estimated heated real estate or storage space needed for Option 5 exceeds the 

limitations of the 750 Pad and additional locations will be necessary for storage. 

5.2.5.1.2 Chemical Resistance 

RATING: - (Disadvantage compared to Base Case) 

Option 5 provides for the storage the pond contents directly in the box without a liner. 

This does not provide adequate chemical resistance for the proposed contents. 

5.2.5.1.3 Ease of Sludge Removal 

RATING: 0 (Equivalent to Base Case) 

Due to the open top accessibility into the TRU-PAC containers, sludge removal will be 

easily accessible. The sludge may be removed from above the container without any personnel 

entry in the container. 

5.2.5.1.4 Safety Analysis Documentation 

RATING: - (Disadvantage compared to Base Case) 
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Safety analysis documentation has been written for the 750 Pad storage area. Additional 

safety analysis documentation will be required since additional storage area will be necessary 

for this option. 

5.2.5.1.5 Ease of Sampling/lnspection 

RATING: - (Disadvantage compared to Base Case) 

Option 5 has a large quantity of containers which increases the difficulty of sampling and 

inspections. 

5.2.5.1.6 NEPA Requirements 

RATING: - (Disadvantage compared to Base Case) 

The NEPA Requirement will become more involved if it becomes necessary to find 

additional storage area than the 750 Pad. Since it is estimated that with Option 5 the storage 

space on 750 Pad will not be adequate, the NEPA document requirements will be more involved. 

5.2.5.1.7 Maintenance 

RATING: 0 (Equivalent to Base Case) 

The maintenance required on the Option 5 containers is predicted to be minimal. 

5.2.5.1.8 Emergency Liquid Removal/Repair 

RATING: + (Advantage compared to Base Case) 

Option 5 has smaller volume within each container and therefore will be less difficult to 

manage should an emergency arise. 
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5.2.5.1.9 Susceptibility to Operator Error 

RATING: - (Disadvantage compared to Base Case) 

It is suspected that the greater the number of operations associated with the containers 

the susceptibility for operator errors increases. Option 5 containers have a large number of 

associated operations. 

5.2.5.1.1 0 Secondary Wastestreams 

RATING: 0 (Equivalent to Base Case) 

The Option 5 will create a moderate amount of secondary waste. 

5.2.5.1.1 1 Decant Capabilities 

RATING: - (Disadvantage compared to Base Case) 

Decanting for Option 5 is relatively difficult due to the large quantity of containers. 

5.2.5.1.1 2 Decontamination and Decommissioning 

(Equivalent to Base Case) RATING: 0 

It is anticipated that the decontamination and decommissioning of the Option 5 containers 

will be no greater or no more difficult than the base case. 

5.2.5.1.1 3 Permitting 

RATING: - (Disadvantage compared to Base Case) 

Permitting for Option 5 will be relatively easy for the 750 Pad and much more difficult for 

the supplementary storage area. 
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5.2.5.2 Schedule 

The following sections discuss the scheduling aspects related to Option 5. 

5.2.5.2.1 Construction 

RATING: + (Advantage compared to Base Case) 

No on-site construction is involved with the Option 5 containers. However, construction 

may be necessary to provide additional storage facility. 

5.2.5.2.2 Design 

RATING: + (Advantage compared to Base Case) 

No design is involved with the Option 5 containers. However, design of an additional 

storage facility could be required. 

5.2.6 Option 6 Tru-Pac Metal Boxes with Liner 

TRU-PAC metal boxes are 4 feet by 4 feet by 7 feet metal containers currently used on 

the 750 Pad. A liner is provided for primary containment. 

5.2.6.1 Technical Feasibilitv 

The following sections discuss the technical feasibility of Option 6. 

5.2.6.1.1 Heated Real Estate Necessary 

RATING: - (Disadvantage compared to Base Case) 
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Option 6, TRU-PAC metal boxes with liners were given a negative rating due to the small 

capacity of the containers. It is estimated the 750 Pad will not have adequate storage space for 

Option 6 and an additional heated storage space must be provided. 

5.2.6.1.2 Chemical Resistance 

RATING: + (Advantage compared to Base Case) 

Due to the characteristics of C Pond, contents the lined TRU-PAC metal boxes will 

adequately store C Pond contents for the required 1 0-year life-term. 

5.2.6.1.3 Ease of Sludge Removal 

RATING: 0 (Equivalent to Base Case) 

Due to the open top accessibility into the TRU-PAC containers, sludge removal will be 

easily accessible. The sludge may be removed from above the container without any personnel 

entry in the container. 

5.2.6.1 -4 Safety Analysis Documentation 

RATING: - (Disadvantage compared to Base Case) 

Safety analysis documentation has been written for the 750 Pad storage area. However, 

safety analysis documentation will be required in order to address the supplementary storage 

area required for this option. 
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5.2.6.1.5 Ease of Sampling/lnspection 

RATING: - (Disadvantage compared to Base Case) 

With the smaller containers in Option 6, any necessary sampling and inspections should 

be more difficult due to the large number of containers. 

5.2.6.1.6 NEPA Requirement 

RATING: - (Disadvantage compared to Base Case) 

The NEPA requirements will become much more involved if it becomes necessary to find 

an additional storage area other than the 750 Pad. Since it is estimated that with Option 6 the 

storage space on 750 Pad not be adequate, the NEPA document requirements will be more 

involved for the supplementary storage area required. 

5.2.6.1.7 Maintenance 

RATING: 0 (Equivalent to Base Case) 

The maintenance required on the Option 6 containers is predicted to be minimal. 

5.2.6.1.8 Emergency Liquid Removal/Repair 

RATING: + (Advantage compared to Base Case) 

For the Option 6 containers, emergency liquid containers will require an empty, equal or 

greater sized container for transferring purposes. Option 6 containers can be readily moved with 

a forklift for making repairs. Also, the liner prevents the shutdown of the entire tent when 

emergency arises. 
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5.2.6.1.9 Susceptibility to Operating Error 

RATING: - (Disadvantage compared to Base Case) 

It suspected that the greater the number of operations associz.2d with the containers 

the susceptibility for operator errors increases. Option 6 containers have a large number of 

associated options comparability to the other options. 

5.26.1.1 0 Secondary Wastestream 

RATING: 0 (Equivalent to Base Case) 

Option 6 containers are predicted to have no reuse value. The liner will also become 

secondary waste. Option 6 will have an moderate amount of secondary waste as compared to 

the other options. 

5.26.1.1 1 Decant Capabilities 

RATING: - (Disadvantage compared to Base Case) 

Decanting for Option 6 is relatively difficult due to the large number of containers. 

5.2.6.1.1 2 Decontamination/Decommission 

RATING: 0 (Equivalent to Base Case) 

It is anticipated that the decontaminatiorVdecommission of the Option 6 containers will 

be no greater than the base case. 
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5.2.6.1.1 3 Permitting 

RATING: - (Disadvantage compared to Base Case) 

Permitting for Option 6 will be relatively easy for the 750 Pad and more difficult for the 

supplementary storage area. 

5.2.6.2 Schedule 

The following sections discuss the scheduling aspects related to Option 6. 

5.2.6.2.1 Construction 

RATING: + (Advantage compared to Base Case) 

On-site construction of Option 6 containers will be virtually non-existent. All the containers 

and liners are manufactured off-site and will simply be delivered to the site. 

5.2.6.2.2 Design 

RATING: + (Advantage compared to Base Case) 

Design of the Option 6 containers is minimal. The containers and liners are 

supplierdesigned standard containers and have no scheduling delays due to engineering design. 

5.2.7 Option 7, Vertical Poly Tanks 

Option 7 consists of vertically positioned, round, closed top, poly tanks of various sizes 

as primary containment. Secondary containment is a large, steel, round, open top tank. 

5.2.7.1 Technical Feasibility 

The following sections discuss the technical feasibility of Option 7. 
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5.2.7.1 . 1 Heated Real Estate Necessary 

RATING: + (Advantage compared to Base Case) 

Vertical poly tanks can take full advantage of the height of the heated tents which will 

lower the square footage necessary. It is estimated that the 750 Pad will have enough heated 

storage space for Option 7 tanks. 

5.2.7.1.2 Chemical Resistance 

RATING: + (Advantage compared to Base Case) 

Option 7 provides a vertical poly tank adequate for C Pond contents to prevent 

deterioration. 

5.2.7.1.3 Ease of Sludge Removal 

RATING: - (Disadvantage compared to Base Case) 

The Option 7 poly tanks have closed tops which makes sludge removal very difficult and 

also requires personnel tank entry. 

5.2.7.1.4 Safety Analysis Documentation 

RATING: 0 (Equivalent to Base Case) 

Safety analysis documentation has been written for the 750 Pad storage area. This 

documentation will require minor modification in order to address this storage option. The scope 

of this modification is no more difficult than that required for the base case. 
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5.2.7.1.5 Ease of Sampling/lnspection 

RATING: + (Advantage compared to Base Case) 

The poly tanks are large containers making inspection and sampling less difficult due to 

the overall smaller number of containers. 

5.2.7.1.6 NEPA Requirements 

RATING: 0 (Equivalent to Base Case) 

The NEPA requirement will be much more involved if it becomes necessary to find 

additional storage area other than the 750 Pad. Since it is estimated that with Option 7 the 

storage space on 750 Pad will be adequate, the NEPA documentation modifications will be 

minor. 

5.2.7.1.7 Maintenance 

RATING: 0 (Equivalent to Base Case) 

The maintenance required on the Option 7 containers is predicted to be minimal. 

5.2.7.1.8 Emergency Liquid Removal/Repair 

FATING: - (Disadvantage compared to Base Case) 

Poly tanks are large which makes the removal of liquid difficult for repairs. 

5.2.7.1.9 Susceptibility to Operator Error 

RATING: + (Advantage compared to Base Case) 

It is suspected that the greater the number of operations associated with the tanks, the 

susceptibility for operators errors increases and conversely the fewer operations decreases the 
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susceptibility for operator errors. The Option 7 tanks have a small number of repetitive 

operations. 

5.2.7.1 -1 0 Secondary Wastestream 

RATING: 0 (Equivalent to Base Case) 

Containers will become waste after use. Option 7 will create a moderate amount of waste 

as compared to the other options. 

5.2.7.1.1 1 Decant Capabilities 

RATING: - (Disadvantage compared to Base Case) 

The closed top tanks in Option 7 will lead to difficult decanting capabilities. 

5.2.7.1.1 2 Decontamination & Decommission 

RATING: 0 (Equivalent to Base Case) 

Due to the double tanks associated with Option 7, decontamination and decommissioning 

will be difficult. 

5.2.7.1.1 3 Permitting 

RATING: 0 (Equivalent to Base Case) 

The 750 Pad is permitted to store waste. Only moderate modifications will be necessary 

to store the Pond contents on the 750 Pad. If other storage locations are necessary, then initial 

permitting efforts will be required for the new location. Option 7 containers are estimated to fit 

on the 750 Pad and a moderate amount of modifications will have to be made to the existing 

permit. 
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5.2.7.2 Schedule 

The following sections discuss the scheduling aspects related to Option 7. 

5.2.7.2.1 Construction 

RATING: 0 (Equivalent to Base Case) 

Tanks would have to be constructed off-site to various sizes designed to fit the 750 Pad 

tents. On-site construction would be minimal. 

5.2.7.2.2 Design 

RATING: - (Disadvantage Compared to Base Case) 

A design for the various sizes would be required for the Option 7 tanks. 

5.28 Option 8, Vertical Steel Tanks 

Option 8 consists of vertically positioned, round, closed top, carbon steel tanks as primary 

containment. Secondary containment is a large, steel, round, encapsuling, open top tank. 

5.2.8.1 Technical Feasibilitv 

The following sections discuss the technical feasibility of Option 8. 

5.2.8.1.1 Heated Real Estate Necessary 

RATING: + (Advantage compared to Base Case) 

Vertical carbon steel tanks can take full advantage of the height of the heated tents which 

will lower the square footage of storage space necessary, It is estimated that the 750 Pad will 

have plenty of heated storage space for Option 8 tanks. 
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5.2.8.1.2 Chemical Resistance 

RATING: - (Disadvantage compared to Base Case) 

Option 8 provides vertical carbon steel tanks that are not adequate for C Pond contents. 

5.2.8.1.3 Ease of Sludge Removal 

RATING: - (Disadvantage compared to Base Case) 

Carbon steel tanks have closed tops which makes sludge removal very difficult and may 

also requires personnel tank entry. 

5.2.8.1.4 Safety Analysis Documentation 

RATING: 0 (Equivalent to Base Case) 

Safety analysis documentation has been written for the 750 Pad storage area. This 

documentation will require minor modification in order to address this storage option. The scope 

of this modification is no more difficult than that required for the base case. 

5.2.8.1.5 Ease of Sampling/lnspection 

RATING: + (Advantage compared to Base Case) 

The carbon steel tanks are large containers making inspection and sampling less difficult 

due to the smaller number of containers. 

5.2.8.1.6 NEPA Requirements 

RATING: 0 (Equivalent to Base Case) 

The NEPA requirements will become much more involved if it is necessary to find 

additional storage area other than the 750 Pad. Since it is estimated that with Option 8 the 
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storage space on 750 Pad will be adequate, the NEPA documentation modifications will be 

minor. 

5.2.8.1.7 Maintenance 

RATING: 0 (Equivalent to Base Case) 

The maintenance required on the Option 8 containers is predicted to be minimal. 

5.2.8.1.8 Emergency Liquid Removal/Repair 

RATING: - (Disadvantage compared to Base Case) 

Carbon steel tanks are large which makes the removal of liquid difficult for repairs. 

5.2.8.1.9 Susceptibility to Operator Error 

RATING: + (Advantage compared to Base Case) 

It is suspected that the greater the number of operations associated with the tanks, the 

susceptibility for operators errors increases and conversely the fewer operations decreases the 

susceptibility for operator errors. The Option 8 tanks have a small number of repetitive 

operations. 

5.2.8.1.1 0 Secondary Wastestream 

RATING: 0 (Equivalent to Base Case) 

The containers will become waste after use. Option 8 will create a moderate amount of 

waste as compared to the other options. 
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5.2.8.1.1 1 Decant Capabilities 

RATING: - (Disadvantage compared to Base Case) 

The closed top tanks in Option 8 lead to difficult decanting capabilities. 

5.2.8.1.1 2 Decontamination & Decommission 

RATING: 0 (Equivalent to Base Case) 

Due to the double tanks associated with Option 8 decontamination and decommissioning 

will be difficult. 

5.2.8.1.1 3 Permitting 

RATING: 0 (Equivalent to Base Case) 

The 750 Pad is permitted to store waste. Only moderate modifications will be necessary 

to store the pond contents on the 750 Fad. If other storage locations are necessary then initial 

permitting efforts will be required for the new location. Option 8 containers are estimated to fit 

on the 750 Pad and a moderate amount of modifications will have to be made to the existing 

permit. 

5.2.8.2 Schedule 

The following sections discuss the scheduling aspects related to Option 8. 

5.2.8.2.1 Construction 

RATING: 0 (Equivalent to Base Case) 

Tanks would have to be constructed to various sizes off-site to fit the 750 Pad tents. On- 

site construction would be minimal. 
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5.2.8.2.2 Design 

RATING: 0 (Equivalent to Base Case) 

A minor amount of design would be required for Option 8 containers. 

5.2.9 Option 9: Horizontal Steel Tank 

Option 8 consists of horizontally positioned, round, closed top, carbon steel tanks as 

primary containment. Secondary containment is a large, steel, rectangular, encapsuling, open 

top tank. 

5.2.9.1 Technical Feasibility 

The following sections discus- the technical feasibility of Option 9. 

5.29.1.1 Heated Real Estate Necessary 

RATING: 0 (Equivalent to Base Case) 

It is estimated that the 750 Pad will have adequate heated storage space for Option 9 

tanks. 

5.2.9.1.2 Chemical Resistance 

RATING: - (Disadvantage compared to Base Case) 

Option 9 provides horizontal carbon steel tanks, which are not adequate for C Pond 

contents. 
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5.2.9.1.3 Ease of Sludge Removal 

RATING: - (Disadvantage compared to Base Case) 

Horizontal carbon steel tanks have closed tops which makes sludge removal very difficult 

and also may require personnel tank entry. 

5.2.9.1.4 Safety Analysis Documentation 

RATING: 0 (Equivalent to Base Case) 

Safety analysis documentation has been written for the 750 Pad storage area. This 

documentation will require minor modification in order to address this storage option. The scope 

of this modification is no more difficult than that required for the base case. 

5.2.9.1.5 Ease of Sampling/lnspection 

RATING: + (Advantage compared to Base Case) 

The carbon steel tanks are large containers making inspection and sampling less difficult 

due to the smaller number of containers. 

5.2.9.1.6 NEPA Requirements 

RATING: 0 (Equivalent to Base Case) 

The NEPA requirement will become much more involved if it becomes necessary to find 

additional storage areas other than the 750 Pad. Since it is estimated that with Option 9 the 

storage space on 750 Pad will be adequate, the NEPA documentation modifications will be 

minor. 
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5.2.9.1.7 Maintenance 

RATING: 0 (Equivalent to Base Case) 

The maintenance required on Option 9 containers is predicted to be minor. 

5.2.9.1.8 Emergency Liquid Removal/Repair 

RATING: - (Disadvantage compared to Base Case) 

Carbon steel tanks are large which makes the removal of liquids difficult for repairs. 

5.2.9.1.9 Susceptibility to Operator Error 

RATING: + (Advantage compared to Base Case) 

It is suspected that the greater the number of operations associated with the tanks, the 

susceptibility for operators errors increases and conversely the fewer operations decreases the 

susceptibility for operator errors. The Option 9 tanks have a small number of repetitive 

operations. 

5.2.9.1.1 0 Secondary Wastestream 

RATING: 0 (Equivalent to Base Case) 

Containers will become waste after use. Option 9 will create an moderate amount of 

waste as compared to the other options. 

5.2.9.1.1 1 Decant Capabilities 

RATING: - (Disadvantage compared to Base Case) 

The closed top tanks in Option 9 lead to difficult decanting capabilities. 
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5.2.9.1 -1 2 Decontamination & Decommission 

RATING: 0 (Equivalent to Base Case) 

Due to the double tanks associated with Option 9 decontamination and decommissioning 

will be difficult. 

5.2.9.1.1 3 Permitting 

RATING: 0 (Equivalent to Base Case) 

The 750 Pad is permitted to store waste. Only moderate modifications will be necessary 

to store the Pond contents on the 750 Pad. If other storage locations are necessary then initial 

permitting efforts will be required for the new location. Option 9 containers are estimated to fit 

on the 750 Pad and a moderate amount of modifications will have to be made to the existing 

permit. 

5.2.9.2 Schedule 

The following sections discuss the scheduling aspects related to Option 9. 

5.2.9.2.1 Construction 

RATING: 0 

Tanks would have to be constructed to various sizes off site and on site 

(Equivalent to Base Case) 

construction would be minimal. 

5.2.9.2.2 Design 

RATING: 0 (Equivalent to Base Case) 

A minor amount of design would be required for Option 9 containers. 
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5.2.1 0 Option I O :  Modular Tanks 

Modular tanks are field fabricated tanks consisting of an HDPE liner as primary 

containment and galvanized steel walls as secondary containment. 

5.2.1 0.1 Technical Feasibilitv 

The following sections discuss the technical feasibility of Option 10. 

5.2.1 0.1.1 Heated Real Estate Necessary 

RATING: - (Disadvantage compared to Base Case) 

Modular tanks are too large to be installed on the 750 Pad in the available heated storage 

space. Additional heated storage space must be provided. 

5.2.1 0.1.2 Chemical Resistance 

RATING: + (Advantage compared to Base Case) 

The HDPE liner in the tanks will be chemically resistant to the C Pond contents. 

5.2.10.1.3 Ease of Sludge Removal 

RATING; - (Disadvantage compared to Base Case) 

Due to the large size of the modular tanks, sludge removal is thought to be difficutt due 

to the depth and size of the tank. 
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5.2.1 0.1.4 Safety Analysis Documentation 

RATING: - (Disadvantage compared to Base Case) 

Safety analysis documentation from existing on-site modular tanks could be used to help 

prepare new safety analysis documents. However, revisions and reviews would still exist for new 

SAR documents. This affects schedule and cost. 

5.21 0.1.5 Ease of Sampling/lnspection 

RATING: + (Advantage compared to Base Case) 

Due to the size and small number of tanks, inspection and sampling would be very easy 

compared to base case. 

5.2.1 0.1.6 NEPA Requirements 

RATING: - (Disadvantage compared to Base Case) 

NEPA documents from existing modular tanks on-site, could be used to help prepare new 

NEPA documents. Revisions and reviews would be required for the new NEPA documents, 

which would impact schedule and cost. 

5.2.1 0.1.7 Maintenance 

RATING: 0 (Equivalent to Base Case) 

The maintenance required on Option 10 tanks is predicted to be minimal. 

Final 7/26/93 1 64 



5.2.1 0.1.8 Emergency Liquid RemovallRepair 

RATING: - (Disadvantage compared to Base Case) 

Emergency liquid removal with Option 10 tanks will require an empty, equal or greater Size 

container for transferring purposes. Furthermore, Option 10 tanks can not be moved for repair. 

This increases the difficultly in repair because the larger quantity of liquid will have to be removed 

before repairs are made. 

5.2.1 0.1.9 Susceptibility to Operator Error 

RATING: 0 (Equivalent to Base Case) 

It is suspected that the greater the number of operations associated with the containers 

susceptibility increases for operator errors and conversely, the fewer operations decreases the 

susceptibility for operator errors. Option 10 tanks have a small number of associated operations 

compared to the other options. 

5.2.1 0.1.1 0 Secondary Wastestreams 

RATING: 0 (Equivalent to Base Case) 

Modular tanks will become waste after use. Option 10 will create an average amount of 

waste. 

5.2.1 0.1.1 1 Decant Capabilities 

RATING: 0 (Equivalent to Base Case) 

Modular tanks are large open top tanks making decanting for Option 10 relatively easy. 
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5.2.1 0.1.1 2 Decontamination & Decommission 

RATING: 0 (Equivalent to Base Case) 

It is estimated that the decontamination and decommission of the Option 10 tanks will be 

no greater or no less than the base case. 

5.2.1 0.1.1 3 Permitting 

RATING: - (Disadvantage compared to Base Case) 

Modular tanks will not fit on the 750 Pad. Therefore, permitting is a moot issue. 

5.2.1 0.2 Schedule 

The following sections discuss the scheduling aspects related to Option 10. 

5.2.1 0.2.1 Construction 

RATING: - (Disadvantage compared to Base Case) 

On-site construction would be required. This would create problems of getting workers 

on-site, which greatly effects the schedule. 

5.2.1 0.2.2 Design 

RATING: - (Disadvantage compared to Base Case) 

Tanks would have to be completely designed to fit project needs and constraints. Also, 

the area where tanks are being installed would have to be evaluated. 
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5.3 STORAGE OPTIONS SHORT LIST 

The following sections discuss the storage options deemed relevant and appropriate for 

the short list. 

5.3.1 Option 1 : Roll-Offs, Open Top Containers with External Secondary Containment 

The results of evaluating the criteria against each of the storage options is summarized 

in Table 5-3. The following sections discuss these results and their use in the short list selection. 

5.3.1.1 - cost 

The direct costs of Option 1 were calculated using two different sizes of Roll-off 

containers. The first estimate was for a 14-foot Roll-Off (Galbreath Model OSl472-1). The 

second estimate was for a 24-foot Roll-Off (Galbreath Model OS22-1). In addition to the container 

costs, external secondary containment (Terrastar Model TS 1 632 Galvanized Steel Structure and 

Tension Cables; Liner Reinforced XR-5; Over & Under Liner Geotextile 100 mil) costs are 

included. With the use of roll-off containers, an added cost is incurred for a truck-mounted roll-off 

trailer hoist. It was found to be slightly cheaper to rent the hoist for four months opposed to 

buying a used hoist. Due to the weight of the filled Roll-Off containers, support pads must be 

placed under points of container contact with the external secondary containment to prevent 

damage to the containment. Also included in estimate were calculated costs per foot to install 

catwalks with handrails (to meet OSHA regulations). Cost estimate worksheets are attached as 

Appendix L 
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5.3.1.2 Schedule 

The sequence of operations required to install roll-off containers with external secondary 

containment is as follows: 

1. Removal of stored pondcrete and saltcrete from Tents 3 and 4. Removal of 

process conveyor from Tent 6; 

Installation of the external secondary containment floor (i.e. bottom) in the tent; 

Delivery and installation of the Roll-Offs in the tent on the external secondary 

containment floor; 

Erection of the walls of the external secondary containment; and 

Filling the Roll-OfFs with pond sludge. 

2. 

3. 

4. 

5. 

The key issue associated with accomplishing the above activities is the delivery schedule 

for with the roll-offs. The manufacturer has indicated that the delivery schedule will match the 

installation schedule for the containers. 

5.3.2 Option 2: Mobile FRAC Tanks with External Secondary Containment 

The results of evaluating the criteria against each of the storage options is summarized 

in Table 5-3. The following sections discuss these results and their use in the short list selection. 

5.3.2.1 - cost 

The direct costs of Option 2 consist of 21,000 gallon mobile storage Mobile FRAC tanks 

(VE Sinule step "v" bottom, deep well corrugations, no internal cross rods) and external 

secondary containment (Terrastar Model TS 1632 Galvanized Steel Structure and Tension 

Cables; Liner Reinforced XR-5; Over & Under Liner Geotextile 100 mil). The external secondary 

containment will provide for the secondary containment. Due to the weight of either the Mobile 
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FRAC Tanks or Roll-Offs, support pads must be placed under points of container in contact with 

the external secondary containment to prevent external secondary containment damage. Costs 

of Option 2 are shown in the cost estimate detail worksheet (Appendix L). Costs shown on the 

worksheet include shipping and handling. 

5.3.2.2 Schedule 

The sequence of operations to install Mobile FRAC Tanks with external Secondary 

containment is as follows: 

1. Removal of stored pondcrete and saltcrete from Tents 3 and 4. Removal of 

process conveyor from Tent 6; 

Installation of the secondary containment floor in the tent; 

Delivery and installation of the Mobile FRAC Tanks in the tent on the secondary 

2. 

3. 

containment floor; 

Erection of the walls of the secondary containment; and 

Filling the Mobile FRAC Tanks with pond sludge. 

4. 

5. 

The Mobile FRAC Tank manufacturer has indicated a delivery schedule of two tanks per 

week can be maintained. This delivery rate will support the required installation schedule. 

5.3.3 Option 3: Roll-Offs, Open Top Containers with HDPE Liners 

The results of evaluating the criteria against each of the storage options is summarized 

in Table 5-3. The following sections discuss these results and their use in the short list selection. 
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5.3.3.1 - cost 

The direct costs of Option 3 were calculated using two different sizes of Roll-Off 

containers. The first consists of 21 cubic yard Roll-Offs (Galbreath Model 051472-1) and the 

second estimate uses 34 cubic yard Roll-Offs (Galbreath Model 0522-1). Primary containment 

costs include HDPE liners (Gundline 60 mil. high-density polyethylene liner) with an HDPE net 

providing an air space between the tank and the 60 mil. liner for leak detection and the actual 

roll-off containers provide for the secondary containment. Option 3 will also incur the cost of 

renting a truck-mounted roll-off trailer hoist. Costs of Option 3 are shown in the cost estimate 

worksheet (Appendix L). Costs shown on worksheet include shipping and handling. 

5.3.3.2 Schedule 

Delivery of the roll-off containers with an internal HDPE liner will define the critical path 

for C Pond sludge removal and storage. Delivery times on a container basis will be longer than 

for unlined roll-offs due to the requirement to install and test the liner. The HDPE lined roll-offs 

require no external secondary containment. Therefore, unlike the unlined rolloffs, the HDPE-lined 

containers can be placed in service as soon as they are positioned in the tents. There is no 

need to await the delivery of all containers prior to completing the erection of the secondary 

containment and starting fi l l  operations. 

The vendor has indicated that a delivery schedule consistent with C Pond pumping 

operations can be achieved. 
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5.3.4 Summary of Storage Options Short Ust 

As indicated in Section 5.1, the methodology used to establish the short list resulted in 

the following storage options: 

Option 1 - Roll-Offs with external secondary containment 

Option 2 - Mobile FRAC tanks with external secondary containment 

Option 3 - Roll-Offs with HDPE liners 

Only Option 3, Roll-Offs with HDPE liners, provides a suitable storage arrangement. 

Because of the HDPE liner, Option 3 is suitable for storage of corrosive C Pond sludge in 

addition to A/B Pond sludge. However, a cost analysis indicated that Option 1 is the most 

expensive of the short-listed options. The table below, summarizes the results of technical, cost, 

and schedule evaluations of the short listed options. 

TABLE 5-4 

Summary of Technical, Cost, and Schedule Evaluation 
of Short Listed Storage Options 

OPTION SUlTABlllTy SUITABILIW COST SCHEDULE 
FOR A/B FOR C (EQUIPMENT (PROJECTED 
POND POND ONLY) REMOVAL 

DATE) 

1. Roll-offs/External Yes No $2.3 M Before 12/95 
Secondary 
Containment 

2. Mobile FRAC Yes No $1.2 M Before 12/95 
Tanks/External 
Secondary 
Containment 

3. Roll-offs/HDPE Yes Yes $2.7 M Before 12/95 
Liner 
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As a result of the technical and cost/schedule analysis, it was determined that a 

combination of Option 2 and Option 3 would provide technically suitable interim storage at the 

lowest cost, and at the lowest expenditure of storage space. In addition, the Option 2/3 

combination is anticipated to be capable of completing sludge removal ahead of the December 

1995 target date. 

Figure 2-1 provides a layout of this combination of containers on 750 Pad. The 

combination of Mobile FRAC Tanks for A/B Pond and Clarifier sludge and HDPE-lined Roll-Offs 

for C Pond sludge will fit into the heated storage space afforded by existing Tents 3, 4, and 6. 

5.4 STORAGE RECOMMENDATION 

The result of the storage option analysis activity is a recommendation for interim storage 

of Solar Evaporation Pond sludge on the 750 Pad. The recommended approach has the 

following characteristics: 

1. C Pond sludge will be stored in HDPE lined Roll-Off containers located in heated 

Tents 3, 4, and 6. The combination of liner and container satisfies secondary 

containment requirements. 

A/B Pond sludge will be stored in Mobile FRAC Tanks with external secondary 

containment, located in heated Tent 6. Secondary containment will be external 

to the tanks. 

Estimated cost: $3.2 million. This estimate includes equipment, installation, other 

direct costs, and indirect costs. 

2. 

3. 

4. Projected sludge removal date: Prior to December 1995. 

5. 

6. 

Leak detection capability will be provided. 

Tent and container ventilation will be provided. 
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7. 

8. 

9. 

Personnel access capability will be provided for inspections, filling, and removal. 

Spare containers will be provided to allow container pumpdown for maintenance. 

A variance to DOE 6430.1A seismic qualification requirements may be required. 
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APPENDIX A 
Pond Water and Sludge Characterization Data 
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APPENDIX B 
Summary of Positive Detections 

of Selected Constituents for Pond Water 
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APPENDlX C 
LDR Treatment Standards 
Pond Water and Sludge 
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LDR TREATMENT STANDARDS - POND SLUDGE 
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TABLE 21.9.2 

LDR TREATMENT STANDARDS - POND SLUDGE 

(1) Wastewaters ace defined by 40 CFR 268.2(1) as wastes that Contain 
1088 than 1% TOC and 10h TSS by weight. Also, for FQOI-FOOS 
solvent mixtures, wastewaters must conuiin less than 1 % TOc 
or 1 % totat HH)l-fOOS solvents. by weight. 

(2) Concentration in waste extract (CCWE) 
(3) Concentiiition in waste (CCW) 
(4) Spectfied treatment technology 

LOR 
NA -Notappticabte 
lNClN - incineration 

- Land Disposal Restrictions. 40 CFH Part 268 

Reference: "US, Pittsburgh, Pa.. Pond Sfudge waste Characterizaoon and Clarifier 
Sludge Waste Charactemation Repon, Deliverabtes 224A and 224E Combined. 
Ofaft Issued January, 1992. Finat Report. March 1992. 
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APPENDIX D 
Accelerated Sludge Removai Study 
Container Materiais of Construction 



DRAFT COPY 

INTEROFFXa fl EMORANDUM I 
DATE : 16 J u l y  1993 

RILE: 961.283 

TO : J. H. Templeton 

R, G. Posgay 

W B J E C T :  

~ & ~ W ~ :  

Coating System Recommendat~on8 f o r  Waste Storage 
Containers - Rocky Flats corrosion Review 
Accelerated Sludge Removal Study - Container 
Matsrlals of Construction 

ThS recommendations presented are preliminary( b a s d  upon a 
(Wick review Qf tables ohtahed from ths Hallrburton NUS 
PondISludqe Characterization study, and materials of 

verified by a dotailed study utilizing additional Project 
background information and s i t e  data. 

1. The results of our  investigation are summarized as% 

1.1.  Czrbcn stee!. czrrtainers must be suitably lined 0x1 the 
i n t e r i o r  and coated on the exterior to withstand 
corrosion damage for the proposed 10 year design. 

1.2.  Stainless steel containers nust ba suitably lined on 
t h a  int8rior and coated on tha exterior to withstand 
corroerion damage for t h e  proposrd 10 year design. 

1 3 Thick wall polypropylene containers are aocaptable. 

1.4.. Vinyl e8ter resin laminated fiberglass containers  Can 
ba satisfactorily designed to withstand the 10 year 

'Con~tXUCtLon suqqeared by EGLG. Them resufts m8t be 

I 
I 
I 
I 
I design criteria.  

I 
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page 2 
Rocky Flat6 corrosion Review 

2. The coating systems and/or resina which are sat isfactory 
f o r  the service conditions listed include: 

2 . l .  vinyl Ester: Laminating Reaia 
topcoat = 60 - 7 6  mils DFT 

2 . 2 *  Vinyl Ester tiafngs - 2 coats @ 10 - 12 mils DFT. 

Dow Derakane 470-36 - 2 layers of glass mat and 

Awaiting conffmation from suppfiers that have been 
contacted. 

2 . 3 ,  Epoxy Pbmolic  Llniaqs - 2 coats 8 10 - 12 mils D F T .  

Awaitinq confirmation from suppliers who have been 
contacted. 

2.4 High S a l i d s  Amine cured Epoxy - 2 coats @ 10 - 12 mils DFT. 

Awaiting confirmation from suppliers who have been 
Contacted. 

Development of specifications dealinq with abrasives, surface 
preparation,  anchor prof fle, application pracedur- caulking 
and inspection should be developed. 

If you have any questions or require additional i n fomat fon ,  
please call me a t  713+676-7061. 

/7 A 

CC: BLR PEoject F i l e  
J . R .  Zak 
R.P.  Negri 
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APPENDIX E 
Calculations for A/B Pond Volume Estimates 
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- CONTENTS AND VOLUME REQUIRED FOR 
JULY 8,1993 

-0TAL SLUDGE VOLUME 
RENT. GALLONS 1 228,770 I 228.770 1 228.770 1 
RENT, CU YO 1 1,132.60 I 1,132.60 1 1,132.60 1 

STORAGE 

L POND CONTENTS I 2,101.431 I 2,071,077 1 2,131,299 I 

NE PONDS I 

TOTAL. GAL. 63,377 1 55,715 1 72,633 

&ON A - SLUDGE-+ WATER COVER +WASH WATER 
TOTAL. GAL 347,770 I 

DGE. GAL 

WASH WATER, GAL 

ON B - LIKE A BUT DECANT EXCESS WATER 
228,770 i 
228,770 I 

ON C - DEWATER SLUDGE TO 20.00% BY WT SOL 
I 1,597,821 I 1,402,774 1,838,362 1 

168,902 148,494 1 193,968 1 
LUTION REM., LB. ! ~03,610 i 674,303 I 292,937 1 

EM.,GAL I 59.868 I 80,277 34,802 

IDS 



- RTHSLUDGE 

I 1.186 I 1.178 1 1.198 ~CALGULATEO 

226,552 217,045 1 239,949 ICALCUIATEO 
LE. I 636.470 t 640,007 t 631,392 I-m 

1.020 I 833 1 1,202 ICALaMroD 

c 

44,221 1 35234 1 53,322 I-= 
I 15,058 I 14,731 I 15,370  TED 

lATER 1N SLUDGE, LE. I 730,385 1 733,015 I 721,159 (-TED 

SOUDS, LE. 
IN SLUDGE, LE. 

I 

OLUME. GALLONS 48,026 I 48,026 I 48,026 ~VOWWCKC 

237.77 1 237.77 1 237.77 ~vaculowo 

I 10.12%t 6.03W 1 4.SO%iUerOaTAB~A NhUU@#UlJIOZ -7 

.G.. DRY SOUDS I 1.975 1 1.85 I 2.08 ~ M E M O W T A B - ~ N I M W - U ~ U B Z R E F ~  

1.013 I 1.012 I 1.014 /MEMOWTAB-ANI-UI=~- 

1.83W 0.69%1 3.26W~-o TAB *om A -UI= mr-~”)”- 

,.- 

,, 

2,181 2,181 1 2,181 ~VOUIYECKC 

10.80 10.80 1 10.80 1VOLWEOAU: 

VTVo SOUDS 26.35%1 15.90%1 44.oo%lUaK, (0 TA8 *an A NbwrrrUl3102 

2.195 i 2.03 I 2.39 ~ M E U O O W ~ ~ A ” U U W Z . ~ ~ -  , 
1.013 I 1.012 ! 1.014 /MEMOIO TAB km, A NirmrUU15192 w- 

6TDS. CONT. SOL” 1.38W 1.28q ~ . ~ ~ % ( u E M o ~ T A B * ~ ~ A ” u u ~ ~ A ~ S U O - I C I O . O I  

1.181 1 1.100 1 1.358 (CALCUUTED 

I I 1 

, 

IRY SOLIDS. LB. 
IN SLUDGE. LB. 

5,653 1 3,177 10,858 ~CALCUUTEO 

218 I 215 1 218 ~U.GUUTEII 

ER IN SLUDGE. LE. t 15.~81 I 16,mi j 13.601 Ic~a~rm c 
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SLUDGE VOLUME 10.80 

207 A POND 

2,181 

1 ! I 1 

0 

I 

8.224.85 1,661,313 
8 W . t  2 1,806,696 
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I CHECKEDBY I APPRoVEDBY 

1 i E O N  1 EAST-WEST ELNATION 
1 BERI COORDINATE I 

I 

STATION EAST-WEST ELEVATION 

I ,  

9.00 
NUMBER COORDINATE i I 

0.00 I 1 +625 

2078 NORTH POND 

I 17.30 Q.00 I 

17.30 0.50 
234.70 ! 0.5 
253.00 10.5 

1 +79 0.00 1 9 
250.90 9.41 I 

253.00 10.5 I 

f 

253.00 I 10.50 2s3.00 10.5 I 



DATE 
1 I 

be I cnEcuEDBy I ApP-EDBY 
I 

ELEVATION 1 ' STATlON EAST-WW ELEVATION 

8.50 
10.00 15.70 0.50 
8.50 235.40 I 0.5 

10.00 1 4 1  0.00 I 8.5 

1 NUMBER COORDINATE i I 
0.00 I 

STAflON 1 EAST-WEST 
VuMBE'"' COORDINATE 1 

0-03 0.00 I 8.50 1 4  
253.00 I 

I 
ow ' 0.00 I 

250.20 8.50 253.00 1 

253.00 1 
10 

b . 
0+16 0.00 I 8.50 I 8.5 I 250.20 1 

1 17.10 I 0.00 I 
1 235.40 I 0.50 1 +as 

253.00 1 10.00 1 

I 
253.00 I 10 1. 

253.00 i 10 1 
8.5 0.00 I 

0+25 0.00 I 8.50 
17.00 I 0.06 

047.5 

I 

33J  3 O S 5  
9288 I 0.56 1 

15263 I 0.43 I 
21238 I 0.48 I 
235.40 I os0 
a 0 0  I 10.00 

0.00 1 8.50 
16.60 I 0.1 9 
33.13 I 0.35 1 

c 

L 

1+09 

I 

21238 I 0.52 1 
235.40 I 0.50 
253.00 10.00 

0.00 8.50 
18.20 I 0.31 
33.1 3 I 0.60 I 
92.08 0156 I 

15263 I 0.64 I 
21 2.38 I 0.64 I 
235.40 I 0.50 
253.00 I 10.00 I 

L 

I 1+50.5 I 0.00 I 8.50 I 
15.80 I 0.44 I 
33.1 3 I 0.08 
92.88 I 0.60 I 

4 

152.63 I 0.68 !- 



I 

CHECKED BY DATE 

, 

ELEVATION 1 STATION 1 EAST-WEST EtEVATlON 

8.00 
1520 0.50 

234.90 0.50 

NUMBER 1 COORDINATE I 
1 a . 7  0.00 I 

_ _  
i 

234.90 I 0.50 
253.06 I 9 d O  I 

1 

I 
I 

1 

253.00 I 940 I 

---- - I, 

1+53.8 1 0.00 I 8.00 

# 2s3.00 

85.20 

1 +I 2.3 II 

1 1 0.42 I 154.00 

0.00 1 8.00 
1 5.20 I 0.31 
35.80 I 0.50 
85.20 I 0.42 

154.80 I 0.33 

t 

. 
L 

I 
I 214.20 I 1 .17 
I 1 

I 

*ea nn n en I 
I 

234.90 I 0.50 I 



EARFHWORK VOLUMES Job - k B N 4 a S  Oat. - 05/02/1992 Tima 0 14:48:00 

Station Cut Area FiIi Area Cut Volume Fiii Volume 
SqB. aft. Cu.Yd. Cu.Yd. 

R 

I 
i: 
I 
I 

-o+OzM) 
0+00#1 
0+17.50 
0+2625 
0+68AO 
1 + 10.50 
1 +6250 
1 +62s 
1 +f9.00 
5 + a 5 0  

0.00 
Om 
91bs 
6223 
56a3 
6803 
7322 
131.50 
0.00 
0.00 

Om 
1- 
914.60 
96424 
120661 
1443.10 
1663.69 
1714.00 

2379.92 
265384 

0.00 
Om 
2a67 
!%69 
147.74 
2#&6 
351.73 
39264 
43282 
432.82 

i 
I 



I 

-0RK VOLUMES Job - kBN420 Date - W/30/1992 Time - 1223:30 

Station Cutha  FittAreu Cut Voiume Fill Volume 
afi. sqsi. Cu.Yd. Cu.Yd. 

.0+0200 
O+OOxx) 
O+ 17.50 
0+3F135 
0+6&50 
1 +10.50 
1 t5250 
1 +- 
1 +79m 
1 +8250 

om 
om 

143832 
1408.78 
1398m 
1347.58 
1321.94 
1379S9 
om 
om 

om 
0.00 
466.12 
927.46 
332245 
5256.86 
7333.15 
7833.51 

8255.17 
8255.17 

Total Volume - Cut = 703.32Cu.Yd. Fin = 8255.17 Cu.Yd. 

Strip Volume - Cut = 0.00 Cu.Yd. Fin = 0.00 Cu.Yd. 

Total Surface Area = 46878.50 Sq.Ft. 1 .oT2 Acres 
Surface - Cut = 766368 Sq.Ft. Fin = 39014.63 Sq.Ft. 

Totals Less Strip Volumes - Cut = 703.32 Cu.Yd. FiIl = 8255.17 Cu.Yd. 



Station Cut &ea Fin Area Cut Volume Fin Volume 
Sqa. *oft. Cu-Yd. CuYd. 

4+03m 
O+nn.m 
0+16m 
O+2S.OO 
0+67.50 
1 +ma0 
1 +?;n_yl 

1 +6sm 
1 +81.00 
1 +am 

2159965 
1- 
14209 
14216 
131m 
1- 
13021 
13027 
1911.59 
209924 

om 
040 
3063 

57m 
164a 
ms? 
317344 
42206 
451.21 
45121 

Tohi Volume - Cut = 2459.78 Cu.Yd. Fin = 451.21 Cu.Yd. 
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1 CLIENT 

SUWECT 
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I BASEDON I DRAWINGNUMBER 

APPROVED BY 
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CHECKED BY 
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I 
If 

VOWMES Job - kBC420T Data - 05/02/1992 - 16:=52 

Station Cut Area Frit Area cut Volume Fin Votume 
SqB. Sqa. Cu.Yd. Cu.Yd. 

1 +so30 2204 1199.46 405s2 6462.1 4 
1 +6wo 2264 1m.W 417.78 7114.50 
1 t81.00 67255 0.00 623.83 747'834 
1 +84.50 86020 0.00 7 a 1 7  7478.94 

TOW Volume - Cut t 72237 Cu.Yd. Fin = 7478.94 Cu.Yd. 

SWP V O l u m ~  - Cut = 0.00 Cu.Yd. Fin = 0.00 Cu.Yd. 
surfrr# Anu cut = m.80 Sqn. Fin = 39607.70 sq.Ft. 
TOW Surface &ea p: 47-30 Sq.Ft. 1.089 Jbx8s 

TOWS Less Strtp Volumes - Cut = 72217 Cu.Yd. FW = 747'8.94 Cu.Yd. 



I 

DATE I CHECKEDBY I APPAoVEDBY 
, 

S W f l  Cut Area Fin kea  Cut Volume Fin Volume 
SSB. Sqfi. Cu-Yd. Cu-Yd. 

-0+0250 
O+ooxK) 

Ot16.30 
0+2Cs70 
ot69.70 
1+1230 
1 +sa0 
1 + a 7 0  
1tmm 
1 +a40 

2069.72 
1896.05 
13?m 
la? 
13S.41 
13325 
121.35 
138.10 
1880.14 
2UZ3.8i 

Totat Volume - Cut = 

Strip Volume - Cut = 
~ A n u - C u t  = 

Om 

! s78  
4038 
4633 
3285 
37Bf 
15.19 
0.00 
0.m 

om 
Om 

18221 
m 1 5  
84224 
1-5 
1281.90 
148336 
1 51 0.76 
21 19.37 
2365.17 

2365.17 Cu.Yd. Fin = 2n.n Cu.Yd. 

0.OOCu.Yd. Ftli = 0.00Cu.Yd. 
13011.30 SqR. Ftn = 34015.07 SqR. 

Tat.l Surtacs Area = 47032.70 Sq.Ft. I .os0 Atma 
T W  Uss SMp Volumes - Cut = 2365.17 Cu.Yd. Fin = 237.n Cu.Yd. 



- 
DATE 

I 
1 APPAovEL3BY 

CJiECKED BY 

Station Cut Area Fiii &ea Cut Voiume Fin Volume 
SqJt. S q R  Cu.Yd. CuYd. 

-0to250 
ot00100. 
0+16.30 
0 t 25.70 
ot69.70 
1 +-I230 
lt53.80 
1 +63.70 
1 +8o.oo 
1 +03.40 

8432s 
6aa.m 
a 1 0  
23.15 
2326 
2336 
23.47 
23s2 
699.57 
84325 

0.00 
040 

118738 
113333 
119t88 
115484 
112050 
1129.08 
0.00 
o*m 

0.00 
71.43 
28sm- 
297.62 
335-43 
37220 
-19 
416.81 

63s.08 
73222  

Om 
Om 
356.41 
762.42 

2657.20 
4508.51 
6251.15 
6689.57 

7010.38 
701 0.38 



I 

CHECKED BY APPROVED BY 

m R K  VOLUMES Job - kA42OS Data - 05/04/1992 Time - 
Station Cut &ea Fin kea  Cut Volume Fiii Volume 

SqR SqR Cu.Yd. Cu.Yd. 

O+OO.W 
0t-m.m 
0 + 37.00 
ot43m 
0 +47.00 
O+rja.m 
O+F;A.m 

0+8600 
1 + 19.00 
1 +am 
4+8200 
sto3ooo 
5 t 2 O . a  

29937.50 
0.00 
0.00 

296.33 
me67 
296.32 
328s4 
040 
141.73 
145.05 
Om 

1- 
21- 

0.00 
040 
do0 
4a1 
9.70 
4 a 8  
0.00 

O S 2  
089 

Om 
0.00 

0.00 

040 

OIOO 
166319s 
lm3t9S 
18884.07 
18702.35 
lCn492Q 
18818sE 

17415.85 
17314.84 

18S47.2!5 
1976929 

16989.24 

i 8195a7 

0.00 
0.00 
0.00 
0.48 
1 .sz 
2.82 
3.31 

3m 
5.38 

tom 
loa0 
loa0 

3.31 € 
1 
I 

TotrCVolumo - Cut = 197S92g Cu.Yd. fiU= 10.80 Cu.Yd. 

SMC, Volume - Cut = 0.00 CU.Yd. fll 0 0.W Cu.Yd. 
sutfaa Ana8 - Cut = 27337.33 SqFt. Fin - 10425.67 Sq.R. 
TOW Surhccr &ea = 13OOOO.W Sq.Ft. 2984 Aans 

ToclsI bss Strip Volumes Cut = 197fs9.29 Cu.Yd. Fin = 10.80 Cu.Yd. 



I 

WITHWORK VOLUMES Job - a:MZQT Oatb - 05/04/1992 Time - 11:48:27 

APPROVED BY '"* I CHECKEoBY 

, 

Station Cut Area Fin Arm Cut Volume Fill Volume 
Sqa. sq.fi. CuYd. Cu.Yd. 

otoom 
0+3040 
Ot37.00 
0+4;MK1 
0+47.#) 

otcjux) 

0+5&00 
ot86m 
1 + 19.00 
1 +64.00 
4+9zm 
5+n?.m 
5 t 2 o m  

OIOO 

224.31 
32200 
40809 
32200 
2a5.62 
342.87 

24?m 
0.00 
Om 
OIOO 

om 
040 

1796926 
18009.16 
1803202. 
18oeoS9 
18oB5.61 
1-39 
18441.19 
18701.53 

17841.67 

2242888 
22724a 
23476.65 

040 
040 
2&08 
0Q.n 
143.86 
211.46 
278.97 
604.86 
1014.99 
14S.IO 

3000.70 
3owm 
3000.70 

Total Volume - Cut = 2 3 9 7 6 . ~  Cu-Yd. Fin = 3WO.tO Cu.Yd. 



APPENDIX F 
Calculations for C Pond Volume Estimates 



GALLONS ON 911 0192 I 392,531 I 392.531 I 392.531 I 1 

1 45.800/01 5 1.05%l 42.770~51 
WATER REQUIRED TO DISSOLVE SALT 

I 299,155 i 231,759 i 361,430 I A, ADDITIONAL. GAL 94,162 

SLUDGE 

WASHDOWN. GAL 

1 

455.717 i 376,586 i 530,693 i - 

VCLUME. GALLONS i 78,450 I 78,450 I 78,450 lv-,EGAu; 

S.G., DRY SOUDS 2.200 1 2.200 1 

%IDS, CONT. SOL" I 44.78W 45.654 44.434dkl(n~Db.M.m"m.M*u.gr 

VOLUME, CU FT 388.39 I 388.39 1 388.39 \VOUYIECALO 

WT% SOUDS 56.00W 51.20% 65.20~ta~a-11. ~ a a w m m - m n ~ ~  

S.G., CONT. SOL" 1,407 1 1.402 I 1.418 / ~ m ~ m - - - ~  

,S.G. CRYSTAL 1.763 I 1.722 1 1.846 (CILIXIU~EII A 

2.200 (MEMO lo TAB *onr 0. Y.*.rUp192-- IIQy-- 

1-  
. - -- I 

TDS WTYO 45.80%1 51 .OS%! 42.n0/O~p#wr TO HlAdn Oarm 1 
TDS VOLYO 23.85W 27.24W 2 2 1  1 % t m m  W r n O a r m  

TSS WT% 6.59961 4 . 0 0 ~  7 .4awmT0-00~ 
4.80W 3.58W 5 . m 1 M T O H l A d n -  - 

VOLUME. GALLONS 275.294 275.294 1 275,294 (WJWUCEDKO 

VOLUME, CU FT 1,362.93 1 1,36293 1 1,36293 IVOUIUECAU; 
S.G. OF SOL" 1.331 I 1.321 1 1 343 ITDS DATA wi0190 

%TDS OF SOL" 36.99W 34.82Y01 38.72Yo!rrrr DATA FROU ~ 1 0 1 0 2  A 

11 
TOTAL POND CONTENTS 1 4,788.081 1 4,669,279 I 4,931,416 I 

DRY CRYSTAL. LB. 2,105,750 2,013,376 1 2,250,014 I 
DRY SOLIDS, LE. I 350,189 1 226,004 455,052 i I 

2,332,143 i 2,429,898 1 2 . ~ ~ ~ 3 5 0  I 



207 C POND 

5,584.3 

INPUT DATA FROM EARTH 3 

1,127,956 

C402M 
C4021 
C923L 
C402C 
C402S 
C402T 
C518T 
C615T 
C702T 
C831T 
C91 OT 
C629T 

CRYSTAL VOLUME - 9110192 

SLUDGE VOLUME, 
measured 

by difference 

5584.3 
494.64 
563.00 
19203 
368.07 

2725.59 
2256.82 
2412.18 
2256.82 

1937.88 
21 13.37 

1741.86 

78,356 

368.1 74,345 
1920 38.788 ' 

cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 

MAXIMUM POND VOLUME 1 (30" Freeboard) 

VOLUMES CHANGING WITH CHANGING SOLUTlON LEVEL 



CHECKED BY APPROVED BY DATE 
7 - 7 - 9 3  

1 
I 

I 
i 

1 



E G t h  Rock9 Ftn't.s 

C Para VOLUW 
BASED ON I DRAWING NUMBER 

1 R - fl9rP 

I 

! 
I'  
I 
I 
1 
I 
I 
c 

I 
i 

m 



BY CHECKED BY APPROVED BY DATE 
7-7-93 



I 
I 1 

I 

I 



I 
I 
I 
I 
I 
1 
I 
11 
I 
I 
I 
I 
I 
1 
I 
I 
I 

0+24.8 

0+31 .O 

I 

207C POND 

i 

21.50 3.00 I 
248.00 1 10.00 

0.00 I 10.00 
21.50 I 3.00 

225.00 2.00 
248.00 10.00 

0.00 10.00 
21 .SO 3.00 1 

209.50 t 2.00 ' 
I 

1 +01.62 

___ _ J, 

I 1 0.00 

21 .SO I 3.00 

248.00 
0.00 10.00 

42.50 2.75 7 
97.50 2.63 I 

15250 2.42 
207.50 2.29 I 
226.87 2.62 
248.00 10.00 

97.50 
15250 
207.50 1.33 
209.50 2-00 

1 +36.8 0.00 10.00 
21 .SO 3.00 
42.SO I 2.32 
97.50 2.63 

046.8 

0+3l .I 3 

42.50 I 2.58 I 
97.50 i 2.54 

0.00 j 10.00 
21 .50 3.00 

15250 I 1.92 
207.50 1.63 I 

I 248.00 I 10 
1 d7.8 0.00 10 

~~ ~ 

226.00 1 2.34 i 

21 .50 3.00 I 
209.50 

1 pp1S250 I 2.50 1 

2.00 

207.50 2.50 

248.00 
146.7 0.00 

21.50 I 3 

~~~ 

i 228.00 I 3 ;  

248.00 10 



CHECKED BY APPROVED BY 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DATE 
7-7-93 

EARTHWORK VOLUMES Job. AC402S Date - 05/02/1992 Time - 124556 

Station 

o+oo.oo 
0 t 21.50 
0 + 24.80 
Ot31.00 
Ot31.13 
Ot39.00 
0+46.80 
0+663 
1 +01.62 
1 +%A8 
1 +46.70 
1 +47.80 
7 +68m 

Cut Area Fiii k e a  Cut Volume Ftii Volume 
Sq.Ft. Sq.Ft. Cu.Y d . Cu.Yd. 

1883.36 
99539 
183.42 
175.82 
170.1 6 
174.45 
170.20 
16299 
140.91 
135.83 

135.68 
1 53.70 
1701.05 

0.00 
0.03 
13256 
37.54 
109.55 
3869 
30.49 
90.46 
101.02 
961)(3 

25.38 
3.14 
0.00 

0.00 
113821 
121024 
1251.49 
125232 
1302.54 
135233 
1473.14 
1671.47 
185217 
1901.55 
1907.44 
2801.26 

0.00 
0.01 
0.84 
6.71 
7.06 

2867 
38.66 
85.4 1 

21559 
344.24 
366.31 
366m 
-7 

Total Volume - Cut = 2601.26 Cu.Yd. Fiii = 368.07 Cu.Yd. 

SMp Volume - Cut = 0.00 Cu.Yd. Fiii = 0.00 Cu.Yd. 

Total Surface Area = 41664.00 Sq.Ft. 0.956 Acres 
SUff8W A m 8  - Cut = 17445.13 Sq.Ft. Fill = 23806.64 Sq.Ft. 

Totals Less Strip Volumes - Cut = 2601.26 Cu.Yd. Fill = 368.07 Cu.Yd. 



CALCULATlON WORKSHEET ieiis(01-00 PAGE ?- 3F 

I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 

EARTHWORK VOLUMES Job - A:C402C Date - 05/02/1992 Time - 12:12:16 

Station 

otoom 
0+21.50 
0 + 24.80 
0+31.00 
Ot31.13 
0 t 39.00 
0+46.80 
Ot66.38 
1 t01.62 
1 t36.88 
: +*.m 
1 +47.80 
1 +m.m 

Cut Area Fill Area Cut Volume Fiii Volume 
sq.Ft. sq.Ft. Cu-Yd. Cu.Yd. 

1 930.4 1 
1062.41 
240.66 
22428 
183.89 
234.28 
203.53 
177.03 
148.14 
149.67 

20527 
1755.76 

4-  o n  
I I 

0.00 
O D  
3.15 
18SS 
5623 
2U)z 
7.66 
60.79 
45.98 
55.12 
14.23 
0.00 
0.00 

0.00 
1191.59 
1271.22 
1324.60 
1325.58 
1383.6 1 
1443.96 
1 581.95 
1794.15 
1988.60 
2048.4 1 

2056.25 
2789.82 

0.00 
0.W 
023 
284 

3.02 
1 4.42 
10.71 

4360 
113.1 1 
179.13 
191.74 
19203 
i 9203 

Total Volume - Cut = 2789.82 Cu.Yd. Fili = 19203 Cu.Yd. 

SMp Volume - Cut = 0.00 Cu.Yd. Fiii = 0.00 Cu.Yd. 
Surface Areas - Cut = 20929.59 Sq.Ft. 
Total Surface Area = 41664.00 Sq.Ft. 0.956 Acres 

FiiI = 20734.41 Sq.Ft. 

Totals Less Strio Volumes - Cut = 2789.82 Cu.Yd. Fill = 19203 Cu.Yd. 



APPENDIX G 
Calculations for Clarifier Volume Estimates 



I 
F 

TOTAL 3,592 26,880 

MAXIMUM FILL 4,150 31,000 
- 

INTEROF'F'ICEMEMOMW 

pdM: Y J. €3. Templeton 
U 

: Rocky Flats Solar Pond/Pondcrete 
Stabilization Project 
Brown & Root Job No. JR-1198 

T"" 
&RENCE: Clarifier Sludge and Solution Volume 

'd morning EG&G personnei took depth measurements in the clarifier. Based on my earkr 
onversation with you (T. A. Bittner), you felt the sludge layer would be approximately level and 

a single measurement from the top of the soiution to the top of the siudge layer would be 

d samplers found that the sludge layer stiff enough to feel when lowering the measuring rod into 

on of the stick. After taking that measurement, they took their daily measurement from the 
This made the measurement much easier as they then only had to measure the Wet 

weir to the top of the soiution. The measurements taken were: 

Top of solution to top of sludge 
Top of weir to top of solution 

-!'-I" I 
1 '-2.25 " 

3%d on these measurements and EG&G drawing 841 8-E-09 the following volumes were 

I 
i 
I 
I 
I 

VOLUME 

It cubic feet I gallons 

II SLUDGE I 1,588 I 11,880 11 



DATE I CHECKEoBY I APPRoVEDBY 7-3-93 

c-porro Jo&unE 
TO T ~ P  OF CBrsmC c w E R  

Job - a:c9101 Date - 07/03/1993 Time - 09:34:32 

Cut  Area 
sq. Ft. 

17J3.00 
886.18 

147.97 
147.97 
146.45 
146.21 
138.30 
138.45 
133.44 
133.31 
137.00 

1579.60 

148.16 

F i l l  Area 
sq. F t .  

0.00 
1.11 

88.58 
119.97 
197.65 
126.36 
105. 30 
163.99 
119. 69 
11s. 06 

44.45 
7.89 
0.00 

Total  Volume - Cut = 2428.78 Cu.Yd. 

0.00 Cu.Yd. u s t r a p  Volume - Cut = 
Surface Areas - Cut = 14781.52 So.Ft.  

Cut Volume Fill Volume 
Cu. Y d. Cu. Yd. 

0.00 
1050.82 
1114.03 
1148.02 
1140.74 
1191.64 
1233.92 
1337.08 
1517.68 
1695.22 
1743. 73 
1749.24 
2428.78 

Fill = 580.42 Cu. Yd. 

Fill = 0.00 Cu. Yd. 
Fill = 26882.48 Sq.Ft. 

Total  Surxace A r m  = 41564.00 Sa.Ft.  0.956 Acres 
ese Strap Volumes - Cut = 2428.78 Cu.Yd. Fill = 580.42 Cu. Yd. 

I 
I 
I 
I 
I 

8.00 
a. 44 
5.92 

29.87 
3% 63 
T?. 8s 

111.32 
208.99 
394.12 
541.40 
576.41 
577.47 
S80.42 



3 1  VOLUrES 

'19" 

c faU0 VOkUHt 
70-L Q/IO lo%. 

Job - a:c910t Date - 07/03/1993 Time - 09:31:28 

Cut Area 
Sq. Ft. 

1395.00 
560.49 

94.07 
93.96 
93.96 
93.96 
94.11 
94.03 
93.89 

93.79 
93.79 

1395.00 

93. a9 

Fill Area 
Sq. Ft. 

0.00 
33.49 

392.57 
424.04 
501.72 
424.11 
398.89 
44'7.15 
381.53 
360.10 
289.54 

rd. 00 
249.28 

Total Volume - Cut = 1803.50 Cu-Yd. 

(6.00 Cu.Yd. 1 S t r i p  Volume - Cut = 
Surface Ar@aE  - Cut  12142.79 Sa.Ft .  

Fill Volume Cut Volume 
cu. Yd. cu. Yd. 

0.00 
778.58 
818.50 
840.17 
a40.62 
am. 01 
895.17 

120a. 63 

963.39 
1086.02 

1242.76 
1246.58 
1803. SO 

F i l l  = 0.00 Cu.Yd. 
Fill = 23521.21 Sq.Ft. 

0.00 
13.33 
39.37 

133.13 
135.36 

389.17 
695.94 

1236.73 

1839.12 
1850.1(11 
1943.35 

270.2Y 

m 0 . 9 e  

Total  Surface Arha = 41664.00 Sa.Ft.  0.956 Acres 1 Lees S t r i p  Volumes - Cut = 1803.50 Cu.Yd. Fill = 1943.35 Cu.Yd* 

a 
I 
I 



I 
DATE I APPRoVEDBY 7=7-93 

CHECKED BY 

L 

I 
VOUHES Job - atc629t Date - %7/8711993 Tire - @9:34:41 

cut brra F i l l  Area cut Volume F i l l  Vollne 
S+Ft* Sq.Ft. Cu. Yd. Cu. Xd. 

1448.88 
593.97 
100.36 
100.24 
100. 24 
l0RZ 
lWb40 
100.31 
la. 16 
leS 16 
100.66 
190.06 
1448.88 

8.88 
ze9 

35298 
304.45 
462.12 
384.51 
359.31 
w.56 
3u.93 
320.58 
249.93 
299.67 

8.88 

8.88 
8ll.76 
854.44 
0TI; 17 
877. 9s 
981.17 
936.16 
1888.93 
ll39.76 
1270.57 
l S 9 8  
131. 06 
1w.. 48 

8.88 
9.99 

33.W 
117.76 
119.86 
243.19 
m63 
628.69 
1117.79 
1558.33 
1654.86 
1663.43 
1741.86 

1 TOW voi~re - cut = iw.48 c u . u  fill = 1741.86 Cu.Xd. 

strip Volume - cut = 8.88 CU. Xd. Fill = 0.88 Cu. Id. 

Total Surface Area = 41664.88 Sq.Ft. 
surface lvea~ - cut = 1pn.e~ Sq.Ft. F U  = 29291.91 SqoFt. 

8.956 Acnm 
Less Strip Volures - Cut : 1887.48 Cu.Pd. Fill = 1741.86 Cu.Xd. 3 



I 
1 
I 
I 
I 
It 
I 

t 
+I 

Fp-2 5.0' L 

J - -  - -  - - - - - - - -  - -L 

I 



G&G daily RCRA measurements can be converted into solution volume contained Uskg the ;g ing equations. This assumes the sludge volume does not change. 

e X = EG&G daily RCRA measurement (top of solution to top of weir) 

For X > 8 inches: 
r’ 
s Solution Volume = (14,994) + f(306M14.25 - XI] 

I For x c 8 inches: 

Solution Volume = (16,906) + {(208)(8 - XI] I 

rttachments: Calculation sheets 
Photocopy of log book page I 

z! JAWJdP 
JRZ/WCH/B&R Project FiIe No. 816 

II 
I 
I 
I 
D 
i 
I 
I 
1 
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DATE 
m s .  R, OUl6 % ~ 6 f * e - - ~ F  

CHECKED BY APPROVEOBY 
5 2 0 -  ft 
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I 



INTEROF’FICEMEMORANDUM 

Calcuiated sludge specific gravity 1.82 

Calcuiated weight of sludge, ib. 588,200 
: .n 

1””: TO: 

Calc- weight of dry soiids, lb. 

CaMated weight of dw soiids, tons 

June25, 1992 

348,200 

174 

T. A. Bittner 

Rocky Flats 
Stabilization Project 

J. H. Templeton 

B r o ~ n  & Root Job NO. JR-1198 

207C Pond and Clarifier 
Calculation of Dry Solids in Sludges 

For 207 C Pond, based on the following information: 

the following calculations can be made: 

Based on the June 16, 19% reported total pond voiume of 487,200 and the prefisnhq TDs 
fneasurexnents (only two sets of samples, data for four sets expected soon), 30,495 gallons of fressl 
water must be added to the pond to - dissolve the crystal layer, 

- dilute the solution to 35 w t l  soiids, and 
- wash down the berm during reclaim (25,OOO gallons). 

This makes the present estimate of the 207C pond contents prior to procesSing to be: 
dry soiids 348,125 lb 174 tons 6.43% of the total 
soluble salts 1,701,614 lb 851 tons 31.41% of the total 
water 3,368,387 Ib 1,684 tons 62.17% of the total 



For the Clarifier, based on the following information: 
1 

Specific Gravity of Solution 

TDS of Solution, % 

Volume of Sludge in Clarifier, gallons 

Total Volume of Material in Clarifier, gailons 

E i n 

1.041 

5.9 

11,880 

26,880 
4 

II Specific Gravity of Insoluble Solids 1 2.73 * 11 

As the weight percent solids in the clarifier sludge is based on the sample taken from the top of the 
ciaxifier (36%), it is possible that the matexhi in the bottom of the c M e r  has a higher weight penxnt 
solids than at the top. Based on this, the calculation for dry soiids will be for a range of possible 
contained solids values in the bottom of the ciarifier. These are shown below based on ranges from 
36 to 80% solids for the packed material at the bottom of the dariiier. 

I 

I Attachments: calcuiatron ' Sheets (4) 

I cc: 
Backup data sheets 

JRZ/WCwB&R Project File No. 816 
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IBURTON NUS 
vmnmentd Copomion 

is 1,774. 

SW3CCTI BIcxORomDo 08 207C S p B C S z t C  ORlLvfTXlCpI 

I have attempted in t h i o  memo t 9  suxaarizo fdr th8 b8nmiit OZ! aA1- 
parties, a i 2  the-speoitfc gravity informationt on 207C that w i L l  b- 
discussed later today, Bafaically, the two ee- o f  data in question 
are the characterization data (pruvided I by tba analytfMl 
laboratory) and an independent study canductad at tho t raaabi l i ty  
study facility 

z- 

obtained by mmaruring t h a  sproific grsvi of the eolution. 
HWeVU,  W 8  hav. t o  daaida b 8 t W a  t W 0  68t l  

c w  

Thcr apparent specific gravitiar of. tha- d saoAvcd solids w u -  

i This group contain8 all the dat gathwed during 
characterization, qtotechnical analysls and stratification 
sampling (Data plottod I n  Fig 1). 
The average apparont spscrif i c  gravity o f  jtho di8edVed 00ii&- 
iS 3.241. I 

t 



I 
II 

1 
I 

I"  Hers again are the two eats o f  data: 

-- 

The geotecbnical data (RWN t o  TE dated Hdy 1 3 ,  1992 - Table 6 )  
show9 an average TSS ~ p e c i i l c  gravity 08 2-23. 

1 

I 
I 

These two sets of data are very close to each bther and 0- for all.  
practical purposes be considerad the s a e .  

I I 
I 

I> 8.  2.73  fi 
1 Tho independent study showed a TSS specific l';raVi+Y of 1.738. 

Hootever, we k n w  that most o f  the clariffar cc 
207A. The geotachnacai data (RBN to TB Mly 
showo values around 2 ,  although the values c 

I 

rtents coae frm Pond 
13, 1902 - Table.2) 

3 not all seem t o  br- 
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INTEROFFICE MEKORANDUM 

15 Jul 1993 

961.283 

J. A. Schmidt 

B, J. York 

E G c G Rocky Flats, Solar Pond Project 
Brown and Root, Inc,, Job No. JX-1198 

Accelerated Sludge Removal Project 
Transfer Pumps 

Ref erenee: 

The existing w i l f l e y  horizontal centrifugal and the Wilden 
3' phragm pumps are included on the six Block Flow Diagram% (BFD) .b& corresponding Equipment List scenarios. All of these pumps have 
b n sized f o r  a specific application in t h e  Pondsludge process 
flowsheets. Each pump is designed to pump within a specified flow 

e envelope g i v e n  t h e  t a r g e t  fluid density, solids percent, t o t a l  
amic head (TDH), pipe friction losses and viscosity. 

(p-34 and p-35) and the Wilflery model AG 
PS, (P-02, P-06, P-10, P - 1 2 ,  and P-18) are to be used to pump 
ter and brine solutions.  The TDH calculations are  generally 

limited to p i p e  f r i c t i o n  losses with little to no solids, 
evation, or pipe fittings corrections. The diaphragm pump 
P a c i t y  can be varied from near zera to its  rated capacity by 

adjustments to the a i r  pressure and volume to the bladders,  thus 
creasing or decreasing the stroke cycle. Recirculation lines can 
installed on the discharge of horizontal centrifugal pumps to 

ry their  output from zero (full recycle) to rated capacity (no 
cycle), In each case, there are no suspended solids and the 

The transfer o f  pondsludge slurry to containment w i l l  be 
complished w i t h  Wilfley model K pumps P-01 and P-24/25. In 
dition, an unnamed aludge transfer pump, P-?? to be purchased 

Will be used on Block Flow Diagrams 4 . 2 ,  4 , 3  and 7 . 1  (B-Pond Sludge 
rnoval Options). 

The Wilfley, model K pump will move the pondsludge slurry, 
rovided the v i s c o s i t y  is less than 300 to 600 cP. Also a given 

ze pump w i l l  only accommodate some maximum size driver. For 
ample, the zfl X 1'' pump w i l l  accept up to a 15 horsepower motor 

and the 3 "  X 1-1/Zbf pump w i l l  accept up to a 100 horsepower motor* 
fer to the attached Wilfley fax. 

If the viscosity exceeds the 3 0 0  to 600 CP ranger a 
ogressive cavity (PC) pump must be used for the Ifunnamed sludge 
ransfer pump.1f Also, itst capacity must match the minimum flow 

PrOgreSSiVe cavi ty  pump is to feed the suction of P-25. The maximum 
apacity o f  t h e  Moyno progressive cavity pump P-05 is 3 0  GPM a t  460 

The Wilden pumps, 

quid will flsw at widely varying rates. 

t 

e 
f ate of pump P-25, estimated t o  be approximately 50 GPM, if the 

I 



>M, according to supplier Bullin pump in Houston. Therefore a 

The sub-contractors sludge reclaim pump will have a great 
3 dency to "break up" gelatinous and solids chunks. The static  Or 
.&ping screen used to remove the oversize is assumed to be 1/2" 
t ess. Lacking rheological data on the nature of the sludges, we 
an reasonably assume that the sereen undersize w i l l  have 

iciently low viscosity to require only  a horizontal centrifugal 

Nons of the model AG pumps discussed above can be used 

le up to about 15 to 20 percent solids fairly well, but W i l l  
nly clear a 118" particle. AG pumps are designed with closer 

erancss than are the model x pumps. ~ l s a ,  the model AG pumps are 
igned more for corrosian than for abrasion as are the harder 

\ode1 K pumps. The AG pump impeller, ~rinell Hardness Numher (B") 
approximately 2 5 0 ,  versus a BHN of 4 5 0  to 500 f o r  t h e  model K. *' The viscosity component i n  itself will only affect the motor 

iorsepower requirement for a given flow rate, f l u i d  density, solids 
i&C€mtags and TDH. The larger th@ viscosity, the larger the 
1 sopower required to deliver the same flow rate, However, since 
2ach pump mentioned has been sized, given criteria including 

cosity, a new flowrats for a given pump can be estimated if t h e  
C O S l t y  changes. For example, the brake horsepower or the TDH are 

ires 2 0  HP @ 50 cP, and requires 3 0  HP a t  100 cP, then the 
somewhat proportional to  t h e  viscosity. If the 8 0  GPM, P-25 

roximate flow rate far the 2 0  HP pump a t  LOO cp is = 8 0 * 2 0 / 3 0  or 

er PC pump if needed is required as a transfer pump, 

as a slurry/sludqe transfer pump, These pumps w i l l  

The solids percent and the s i z e  fraction of the slurry may 
a c t a t e  what t h e  pump minimum speed and capacity really is. For 
example, cavitation and/ar sanding up of the pump or pipeline Will 
sult if the pumping speed is less than the solids settling rate. 
erefore, a target flowrafa m i s t  be stated, the viscosi ty ,  solids  
d pipe  lsngth determined, then the line sized to produce 

S T R I B U T I O N :  
A.  Collins 
R. Zak 
C. Henderson 
He Templeton 

proximately 8 t o  10 ft/sec. 

I 



E 
9.R. WiLFLEY AND SONS, INC. 

BOX 2330 
CbLQRAOO 80201 

r EPHONE: 308-779-1 717 t X: 303-779.1271 

1 
Brown & Root 

. -  
AX NUMSER 1 4894384 

M E R  OF PAGES, lNClUDtNG COVER SHEEZ 2 r 

I 

ma #P-Ol ,-fer Pum '* t i s  Pump 18 a Z"x1" aver~md V=belt driven Model K pump with 8 7% 
1800 RPM motor. 

As At 50 Cp this pump would require 8 7% HP matar taking into account the 
viscorlty correOfions. 

At 100 cp, this pump would require a 10 WP motor to handle this 
vlscrosity , 

I 
I 

cm At 1000 cp this pump WOl J W o T  WORK! The maximum hotSePOw*r 
motor that can bo used with this pump is 15 HP, Therefom, the 
approximate maximum visoosity of slurry that can be pumped with this 
pump is 300 cp, 

5 

P 



I 
I 

2.f 

I 
I 
f 
1 

!%inn #P-PP and P-25, 

nesa  pumps are 3"xl M" direct Connected Model AG pumps with 20 HPt 3600 
RPM motors. 

A,  At 50 cp these pumps would Tequir-P motors taking into account 
the viscosity eorrmtions. 

8. At I00 cp, thlt pump would require a 30 HP motor to handle this 
viscosity. 

Z* 

C* At 1000 Cp thb Pump W O W  NOT W ORHJ me maximum horsepower 
mOtOt that can be used wkh this pump ts IQO HP. Therefom the 
~PPMXiHtate maxfmum viscosity of Blurry that can be pumperd with this 
pump is 606 cp. Bb,. hopefully this information will provide you with everything that YOU need far 

ur meetings this week. 

R, Wilfley and Sons, Inc, 

L. Wheeler 
estern Regional Manager 

DLW/flS 

I 
I 



INTEROFFICE MEMORANDUM P 
ate: 

'1 .-om: 

14 Jul 1993 

961.283 

J. A. Schmidt 

B. J. York 

lip ect : E G & G Rocky Flats, Solar Pond Project 
Brown and Root, Inc., Job No. JR-1198 

Fence: Accelerated Sludge Removal Project 

Six different scenarios of pondsludge removal t o  satisfy 
irements for interim of temporary storage of the Solar Pond 

waste were selected from many alternatives on a weighted 
basis, The pondsludge from the B and C ponds and t h e  

contents w i l l  be reclaimed and stored in a containment 
em for a period of up to ten years. The necessary regulatory 

ibsequent permanent storage requirements for the waste W i l l  be 
ned during the interim storage period. 

itting along with an approved reprocessing technology and 

In essence, the pondsludge and Clarifier waste will be Pumped 
'tu to containment systems located on the 7 5 0  pad area. Much of p installed equipment intended for processing the mixed wastes 

i 1 be bypassed in favor of a simple reclaim to interim storage- 
articular, nearly all of the Halliburton equipment to include 
Batch and Averaging tanks and the RCM Mixer with their 

a l f  Crate pouring/conveying systems will not be used for sludge 
In addition, equipment installed for chemical and 

:EZiing treatment to include pathogen chlorination treatment, 
locculation, and solids densification of the sludge will not be 

for sludge removal. The DCS controller philosophy Will be 

Selected existing, leased, sub-contractor and support 
ipment including slurry/water centrifugal and sludge positive 

amprise most of the reclaim options selected. An equipment list 
mpanies each of the following selected Block Flow Diagrams 

ciated pumps; the pozzolan material handling system and the 

doned for a simple manual operation, 

pumps, screens, tanks, agitators and piping Will 

- Case 1.0 - B-Pond Sludge Removal to Interim Storage - Case 2.0 - C-Pond Sludge Removal to Interim Storage 1 - Case 3 . 0  - Clarifier Sludge Removal to Interim Storage - Case 4 . 2  - 3-Pond Sludge Removal to Interim Storage - Case 4 . 3  - B-Pond Sludge Removal to Interim Storage 4 - Case 7.1 - 3-Pond Sludge Removal to Interim Storage 
. last three cases are variations of Case 1.0. A mobilization 
nd operation schedule with associated costs are to be developed 

each by the task committee. 

.-A. Collins W. C. Henderson 
J. H. Templeton 
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APPENDIX I 
Material Transfer Options 
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------------------------------------------------------------------------------------------------------.------------- 
PRIHAVERA PROJECT PLANNER 207-8 POND CONSOLIDATION -OPTION 1 

23JUL93 RUN NO. 34 

Zt#~4~EPORT - SORT BY ES, TF 

ROCKY FLATS SOLAR EVAPORATOR PONDS START DATE 1OCT93 FIN DATE 31OCT94 

DATA DATE 10CT93 PAGE NO. 1 

0 0  

65 65 

3 30 30 

J[ 45 45 

",I :: :: 
'1' 3 5 5  

0 1  10 10 

I 
I 
! 
I 
I 
I 
I 
I 
I 
I 

3 20 20 

2 0 0  

3 0 0  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

START PROJECT 

RCRA PERMIT MODIFICATION 

PURCHASE AND INSTALL SKIRTS & LINERS 

PURCHASE AND INSTALL CONTAINERS 

PROCESS HWK-UP 

POND RECLAIM OPERATIONS 

TRANSPORT AND PAD STORAGE 

FINAL RINSE POND 

DEBRIS REMOVAL 

PUMPING COHPLETE 

CLEANUP AND DE-ILIZE 

FINISH 94 ACTIVITIES 

10CT93* 30SEP93 28FEB94 25FEB94 

10CT93 300EC93 28FEB94 2mY94 

31DEC93 lOFEB94 3 W Y 9 4  8JUL94 

4FEB94 7APR94 4JUL94 ZSEW4 

11UAR94 7APR94 8AUG94 2SEW4 

15APR94. 191uY94 SSEP94 7m94 

18APR94 20MAY94 6SEP94 10OCT94 

16wAY94 2WY94 lOCT94 loocf94 

23MAY94 27MAY94 llOCT94 17- 

3aUY94 271uY94 18OCT94 17ocT94 

3011AY94 1OJUN94 180CT94 31OCT94 

1Nw94 31OCT94* lNOV94 31oc194 
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23JUL93 RUN NO. 37 ROCKY FLATS SOLAR EVAPORATOR PONDS 

D)5:EPORT - SORT BY ES, TF 

START DATE 1OC193 FIN DATE 310CT94 

DATA DATE 1 O C m  PAGE NO. 1 

PURCHASE AND INSTALL CONTAINERS 

PROCESS HOOK-UP 
I 45 

'I 
20 20 0 

35 35 0 Pow0 RECLAIM OPERATIONS 

35 35 0 DECANT AT POND 

i ;: :: : FINAL RINSE POND 

:I: : : PWING COMPLETE 

I 10 10 0 CLEANUP AND DE-ILIZE 

TRANSPORT AND PAD STORAGE 

DEBRIS REWAL 

$ 1 0  0 0 FINISH 94 ACTIVITIES 

4FEB94 7APR94 20JUN94 lPAUG94 % 

llMAR94 7APR% 25JUL94 19- % -  

15APR94. 2JUY94 2- 7OCT94 91 

15APR94 2JM% 2 W 9 4  7-94 91 

18APR94 3JUN94 23AUG94 1oocf94 91 

23WY94 3JUN94 27SEP94 100CT94 91 

6JlM94 1 0 J W  lloc194 17OCT94 91 

13JW94 lOJUN% 18aCT94 17ocf94 91 

13JW94 24JUN94 180CT94 31-94 91 

lNovO4 31oc194* lNov96 31OCT94 0 
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1 IC 23JUL93 RUN NO. 12 ROCKY FLATS SOLAR EVAPORATOR PONDS START DATE 10CT93 FIN DATE 31OCT94 

EDULE REPORT - SORT BY ES, TF DATA DATE 10CT93 PAGE NO. 1 
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START PROJECT 

RCRA PERMIT UODIFICATION 

PURCHASE AND INSTALL SKIRTS 8 LINERS 

PURCHASE AND INSTALL CONTAINERS 

PROCESS HOOK-UP 
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WASH CLARIFIER 
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1mAY94* 2SMY94 UAUG94 

2JUN94 15JUN94 13SEP94 

16JUN94* 29JUN94 27SEP94 

17JUN94 3OJUN94 28SEP94 

1JUL94 4JUL94 120CT94 

5 JUL94 6 JUL94 14OCT94 

7JUL94 6JUL94 180CT94 

7JUL94 2OJUL94 180CT94 

1Nov94 31OCT94* 1NOV94 

18APROL 

iaJuL94 

29AlJG94 

SSEP94 

5SEP94 

26sEP94 

1 m 9 4  

1 1 OCTO4 

13OCT94 

170CT94 

170CT94 

3 1 0CT94 

31OCT94 

142 

142 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

0 
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APPENDIX J 
Vender Information: Roll-Offs 
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. I  
* , . . . . : . a :  * J J .  

i s50  JRCttSON ST 
9ENVER c o m  80235 [&!"!''b~k] 
PHONE 303 399-7370 

A Sudbury Company 

Roll-Off Aluminum ODen Tor, 

SLUDGE CONTAINERS 
I 

- 

Top Hinged Rear Door Styie 

~ A N D A R D  FEATURES 
14" 5454-H34 aluminum floor. 

5454-H34 aluminum sides. 

114" 5454434 aluminum bulkhead. 
5454-H34 aluminum tailgate. 

6061 -T6 extruded aluminum 

"xl/4" 6061 -T6 extruded 
3lumrnum top rail. 

piece rub rail and inside 

channel 6061 -T6 cross 
bers on 18" centers. 

zone on 2"x6" 6061 -T6 boxed 
3l&inum channel long sills. 
3 1 hardware and wear points. 
?ear discharge door gasketed with 
1 " eoprene rubber material. 
4 elds continuous- inside and 

061 -T6 solid aluminum nose 

O.D. rear rollers. 
dirt shedders. 

o f ide. 

style container hook-up 
standard. 
9 riety of options avaiiable. P 

resistant seal. 

4" nose rollers with factory installed grease 
fittings. 2" solid nose cone on boxed channel 
long sills. 

Standard ratchet type rear door closing system. 

Standard 6-5/8" bolt-on rear rollers with Qrease 
fittings. 

P. 0. Box 220, Winarnac, Indiana 46996 21 9/946-6631 FAX 21 919464579 



I 
I 

. . *. 

ASUDBURYCOMM 

1 * . CLOSED TOP "Cr ROLL-OFF SLUDGE CONTAlNER SPECIFICATIONS 

I I 1 RATED CAPACITY SHlPPlNQ WElQHT 

1 
Standard Features: 

114" Floor, 3/16" Slder, 3 1/2" x 5 1/2" Sde Stakes On 24" Centen. 7 Ga. Roof With 3" Channel SupPOrrr 
And Baffles As Required, 6" x 2" x 1/4" Rectangular Tubing Long Sills, 3" (4.1 Lb.) Structural Channd Crass 
Sills, Solid Steel Nose Cone, All Seams Condnuourly Welded lnsida And Outside, All Inside L o w  Comers 
Gugeted And Air Tested For Leaks. Rear Oiochatgs Door Gasketed With 1" x 2 1/2" Neoprene Rubber. Painted 
Any Of Galbreath's 24 Standard Colon. 

I 
I 2w 





Sludge Top 
Rolling Lids 

I 
(EiHiF-) 

A Sudbury Company 
Post Office Box 220 I Winamac. Indiana 46996 

Lid Opening Sizes Available In 60" x 8@, 54" x 80", And 44" x 80" Spaced On Container Per 
User's Requirements With 6" Minimum Distance Required Between Lids. 

F c 

Rennwaok Rubtm Burnoor F ace8 Stoo On 80th Ends 
Keep. uds From Rollinq Beyond The Track. AdWtaOb 
Truss Brace Allarn GWmt Ta Be TlghteneO In The 
Canter P.R Of The Lid. 

// 0 1 EQUIPMENT CO. t \ BROTHERS 3 4g50 JACKSON ST 
DENVER. COLO. 80216 
PHONE: 303-399-7370 

Patent Applied For 

Lids In "Open" Poslt)on Whtn II" Center Oivlder. 

Sludge Top Rolling Lid Features 
One Easy Operating Ratchet Raises Or Lowers The Lid Allowing Clearance For The Lid TO 
Be Rolled Or Compressing the Gasket To Form A Seal. 
Lid can Be Opened And Closed In Less Than A Minute Under Normal Conditions. 
Tightening Lid By Hand ts Normally Sufficient To Obtain A Leak Resistant Seal. 
Replaceable Nylon Side Bearings On Lids. 
Ten (10) Grease Fittings In Each Rollinn Lid. 



ode1 " A r  



.- 

I 

CL 

L’1 1 ”) -4 

LIFTING CAPAWIY WEIGHT DIST. 

14M)PSI ll8SOPSI( K.P I REAR 

l -  ‘ 
515” (42’1 l**)--. 

KING PIN REAR TOTAL KING PIN REAR TOTAL 
4 P R O X .  WT. 6,700 LBS. + 11,300 LBS. = 18,000 LBS. APPROX. WT. 6,700 LBS. + 12,300 LBS. = 19,OOO LBS. 

CONTAINER FORWAR0 

39 3351) 44 28W 67 2% 32 8% 
41 4521) 46 67W 63 1 %  36 9% 
43 81W 49 3251 590% 41 0% 
464521) 53M)W 54 9% 45 I %  I 49 4321) 1 55 6 5 1  M 8 4  4 4  
52 8221) 59 47211 4 6 8 %  53 2% 

I CONTAINER REARWARD I I CONTAINER MRWARO 1 1 30’ [ 
30‘ 

# cable line pull iS 36,000 Ibs. which at 45’ will allow the 7” winch cylinders to load 49.000 Ibs. When the hoist is lowered to 30’. 
a container weighing 69,000 Ibs. can be loaded. Therefore, the Pull-On Capacity of this unlt, when used as designed, will be in 
excess of 69,000 Ibs. 

k iactory Rated Up To 60,000 Lbs. 
D Hoist Frame - 8” x 4” x 318” A500 

Grade C Tubing. 
Operating Pressure - 1850 P.S.I. (2000 
P.S.I. Max.) 

Container Lock. 

Telescopic. 
Lift Cylinder Shafts - 21/2” Solid. 

Movable Front Travel - 79” 

h 
t 
R 

-Automatic Spring Loaded Front 

~ Lift Cylinders - 6”, 5”, 4” Double Acting 

.Winch Cylinders - 7” Double Acting 

- Cable - 718” EXIWRC. 

.:Cable Anchor - 4 Cable Clamps. 
DECable End - Swivel Type. 
DsCable Sheaves - 10” 0. D. x 21h” 1. D. 

With Aluminum Bronze Bearings. 
.:Hydraulic Valve - 3 Spool145 G. P. M. 

With Relief. 
a4 Dump Angle - 50” .I Working Points - Greasable 
.S Recommended Container Lengths - 22 
.:Side Rollers - 4” 0. D. Work Hardened 

Through 30’ 

Steel With Brass Bearings. 

Side Mount or Bottom Mount Tire Carriers. 

Four Spool Valve (Except for EX Series - 
Auxiliary Hydraulic Outlet At Rear for EX 

.320,000 Lbs. Capacity Pusher Third Axle. 
H; Trailer Mounted Auxiliary Hydraulic Motor. - Auxiliary Hydraulic Outlet At Rear With 

1 Series Uses Five sppo~ Valve.) 



ble Acting Winch Cylinders And OpMatlng Instructions-Pr~Gauge--Air "p.' Rod Protectors. Valve-Lock-Out Bar 8 Pin Wlth Qntrol Handles 

Pp t iona l  Side Mounted Tire Carrier. Heavy Duty Rear Hinge-Removable Fenders Surface Hardened Removable 
--Rear Bumper Wlth Recessed Lights. * Side Rollers. 

Container Is Loaded On Hoist As Any Standard Trailer Roll-Off. 

Container And Load Is Moved To Any of Seven Locked In Positlons To Transfer Welght 

From Trailer Axles To Tractor Axles - Thus Becoming The Legalizer. 
N- 



"T-Model" Tapered Side 
Roll Off Contalner. 

Galbreath 60,000 Lbs. Rated Capacity 
Extendable Tail Roll-Off Hoist. 

#d. Galbreath Self Oumping Hopper. 

- -  I. 

Galbreath Stationary Compactor Wlth 
Optlonal Hand Rails And End Loading 

HoDwr. 

"OFE" Model Open Top Ejector Container. 

Galbreath Transfer Station-Pulaski 
County, Indiana. 

I .  

-v 

th Single Axle Roll-Off HOlSt Wlth Galbreath 60.000 Lbs. Rated Capacity Galbreath Square End Lugger Container., 
ow Type Sludge Container. SI0 Model Roll-Off Hoist. P 

t m m v w  tacnniawa ana knolwc 
~edga. we n- the rgni to 
mako any Chanqea at m y  time 
without notice. 

A SUDBURY COMPANY 
st Office Box 220 

I&rnac. Indiana 46996 
31 QlQAARRR1 

Represented By 

EQUIPMENT CO. 
4950 JACKSON Sf. 
DENVER. COLO. 80216 

i 



APPENDIX K 
Vender Information: Mobile FRAC Tanks 



MOBILE STORAGE TANKS 
Frac Tanks 

I 
1 
I 
I 
I 

FULL 500 BBL. CAPACITY 
0 -  6ETTER DRAINAGE 

0 -FASTER CLEANING 
0 - Sl%ON6€§T CONSTRUCTION 

"V" Sottom Structural Integrity Options 
choice of inside or outside manilbM 
vahnn. lines. pamr, inndo ColbrIga 
and/or ovlsr accessom. 

V E b  "v' botrwn floor amvs for  tu^ 
drstMgs and easy cleuung 

Enough strength to hold a full laad of 19 
Ib. mud. Internally reinforced with 46 
34" rods. Optlonal *x' rod bracing for 
eaay cleanuq 18 adable. t 

1 v . E . ~ p W E s  P.O.BOX369 SPRINGER,OKLAHOMAT3458 ? (800)234-2329 

1 



P. 4 

Single Step'" Features 
BPECIAL "DEEP WELC CORAUGATKIN DESIGN ELIMINATES INTERNAL CROSS ROO BRACING 

LACK OF INTERNAL CROSS ROD BRACING AND LOCATING ROOF RA-ERS OUTSIDE ALLOWS FOR COST 
AVINGS IN CLEANING. INTERNAL COATING, AN0 MAINTENANCE 

114' A-36 STEEL FLOOR, SIDES, AN0 TOP SHEETS MEAN LONGER SERVICE LIFE FOR TANK # \r 8OTTOM FLOOR ASSURES FAST AND EASY DRAINAGE 
OESIGNED FOR FLUID CAPACITIES UP TO ?5 LBS. PER GALLON 

suppot t ratren are t 0' WddtvS pour hole with hinged lld and 3" gauge hob with Safety railing folds aown 
ldated on mx(onor of tank 

S m h  interior 
3' tRnrded wllar and plug are Laeatad on tront of rear %eo" tor transport 

I 
li 

N g:OdX20 bres SI& manway IS 18' insetan 
rAkbb SWh wheels remfomd wth 3' pip0 
i 

floor at rear on passenger sde so pin has 2" aoaranco from ground 

Front starmray, grip strut 
wallcway, and satny railing 

T 
butterfly mhre at Y or riaor 

Front manway is 
' 18' hinged 
'Quick Open" 

, D.O.T. appmvod 
lighting 8nd br- 
system 

Rear dmn D 4 * Ilangod butterfly valve at 'V' 
of floor and !fick!!e  IS???!?!^ ccitra hanc!g 

FRONT VIEW REAR VIEW 

STANOARD SPECIFICATIONS 

: TankOnly: 37'2' 

t: 23,420 Ibs. (Ready for Sawice) 

ay: From starway w h u d r u l t  
Drain Vakos: 4 " w N  SCHtodly vme,  front and rear 

t M8nway; 18' Quick open whingo (round) 
Manway: 18' Quick open wlhinp (round) 

Tires: 9:oOXZO 
lb. Awlo/I3unning gerr 

nsion: Hutch 7700 or equhrolmt 

V. i .EE(TERPRISES P.O.6OX369 

OQtIONS 

Paint: Your chace of cdff. denign and graphics 
Inside Coatmg: Per cuatofneis specifications 
Manrfdd: Inside of Outude 
Matsnal: Stainless Steel. Certrfied A36 
Fittings: Per customer's specrlications 
Valves: Per cusatom~r'r spocificationt 
Eductor Systomr: Single,, daubie, or W a y  
Compartments: Single w mdtipla 
Wall Thickness: 3/16' for up to 11 lbs. per gallon 
WrmdrTTires: 'Bud$ type hubs and wheels witires 10 

Many other options aro av8tlable on reauest and 

I 

match 

special design modificattont wolcome. 

SPRINGER, OKLAHOMA 73458 (800) 234-2329 



I 
CATALOG 690 

F 

29-24 40th Ave., Long Island City, NY 11101 (718) 392-1112 FAX (718) 786-1008 

@ ModuTank Inc. 1990 



hlloduTanki’.l EconoTank 

LOW=co8t, vorsatlla, heauy-duty stora@e tank8 In all modular-capSd- for 
environmental, lndustrfal, commerolal,. agricultural and aquaculture - 
applications. M o d u ’ l l a n k s - a m ~ e o o n o m i o a l - ~ ~ -  to:cody standad- 1 -tanks, pOn&:or pits.-BuItt-far heavy-duty d o 0  to unlimited sb8, the- 
-modular fadlity Is Ideal for pcHmanentor standby stomgo. 

@ IN OVEFUU.L COSTS - The - Ion containment costs for any 
juTank or EcOnoiank size are bekw 

~rtuallyanYequivalentstoFage 

SPpD- Atypiced 75’ x 

EERED FOR SPECIFIC N E B 3 S  

1 containment needs and help 
the ModuTank for virtually any 

theModuTtvlkhc.engi- 
ring senrice will consult with yau on 

ne material as l inm are optionally 

I 



I - UNLIMITEDGALLONS, SEISMIC 4 VERSION AVAILABE- 
m 

ision cable system are supplied. A 

e a u g e s a n d m E t e f i & i s ~  

RANQEs-Anydesiredleebiyneer 
4' x 4' upwerd basad on 3-9' 

ea and 4'-9' maximum wall 
iem 

LOWE8TIN OVERALL-COSTS Dollar- 
forddlar, the per-gallon containment 
cogtsfor~ECOnOTank~8lBbekw 
thoeeforvirhrallyanyec(lrivelentst#rege 
system. Additional cost savings can be 
m a k d  through ModuTank lnc.'s buy- 
back of undamaged EconoTank steel 
paneEsandfram0SaftertheiruSa 

ECONOTANK SPECIFICATIONS Wall 
panels am 16 gauge galvanized steel, 
'supp#tframesare2~x2'x1/8' and 
2' x 2' x 3/16' steel angle, rails -3' x 
2' steel angle; both are hot dip gal- 

I 



APPENDIX L- 
Cost Estimate Detail Worksheets 
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